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MANAGEMENT OF THE PEPTIC ULCER PATIENT 


l. W. HELD, M.D, FA.C.P.* 


It is almost axiomatic that if the medical treatment, and in 
many instances the surgical treatment, of peptic ulcer is to 
be successful, it must be directed not only to the local l^ion 
but to the- patient himself. It is equally true that supervision 
of the patient must be continued long after the (hsappearance 
of the immediate sjTnptoins. One of the primary* reasons for 
the frequent recurrence of peptic ulcer is that we who treat 
ulcer patients do not sufficiently impress upon them that 
dietetic care and die avoidance of excessive strain, worry and 
excitement must be their rule throughout life if recurrences 
and serious complications are to be avoided. 

\^Uth regard to chronic infectious diseases, especially those 
in which contagion is a factor, the physician, the patient and 
the community spare no effort to prevent a spread of the 
disease and cure the afflicted. In part, this is due to fear of 
contagion and in part to economic necessity. Our great in- 
terest in curing diabetes also has in it an economic element. 
^^'lth regard to peptic ulcer, however, which incapacitates 
almost as many people and is therefore almost as great an 
economic problem, the general attitude is one of indifference. 
This situation is deplorable, and is particularly to be regretted 
at the present time. 

One of the most startling revelations of World War I was 
the fact that the number of soldiers rendered useless by pep- 


• Oinical Professor of_ Medidne, Ne«- York Umversit>* CoUese of 
Medicine; Attending PhTaaan, Betfa Israel Hospital. 
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tic tilcer exceeded the number disabled by all other affections, 
and it has since been obsen^ed that many men who succeeded 
in going through the war nith a minimum of complaint 
later became a burden upon societ)’- as indicated by Vet- 
erans' Ho^ital records. In ^^'orld ■\^'’ar II, this stor}' is 
already being repeated. The military hospitals are fining 
peptic ulcer a major medical problem, second only to ps>-- 
chiatric conditions. 

_ There is little that physicians can do to alter the tr)'ing 
circumstances of the period in which we live, but we can 
concern ourselves with (1) maintaining the health and well- 
being of those who are predisposed to peptic ulcer, and (2) 
so managing the patient and his ulcer that such dread com- 
plications as perforation, hemorrhage, stenosis and carcin- 
omatous degeneration trill occur in minimal degree. 

PROPHYLAXIS 

The first step in prophylaxis is to realize that, according 
to most authorities today, peptic ulcer is a local disease on a 
constitutional basis, and that imderlying both is an instabil- 
ity of the autonomic nervous s}’’stem which disposes the in- 
dividual to react abnormally to all stimuli. 

The consdtudonal factor may be; 

(1) Covgemtal. Draper has eloquently described the indi- 
vidual udth a congenital gastric ulcer status as a “lantern- 
jawed, hungry-looking person ^^fth a nervous, introspecrive 
and sensitive temperament,” and the individual uith a con- 
genital duodenal ulcer status as broad-jawed and plethoric; 

(2) Conditioned constitutional. Individuals with a condi- 
tioned consriturional defect fall into two groups: 

(a) Persons normal at birth and who continue to be so 
until, for some reason, they become “stomach conscious and 
begin to eliminate one article of food after another from their 
diet and so develop a hj'potonic or an atonic and prosed 
stomach, and even duodenum, leading to gastric stagnation, 
hvpersecrerion, hj'peracidity, and possibly to gastric ulcer. 
Extreme dieting in order to reduce weight is the result of 
a sodal trend to make the body fit the dress, and not the 
dress fit the body. It is partly, also, the fault of the medical 
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professioQ for approving and even publiciang the idea that 
weight and height must have certain proportioip m order to 
be normal. Not the least harmful factor of weight reducing 
is the fact that the vitamins lost uith diminished food mtake 

cannot be adequately replaced by “p^”; _ j , vr 

(t) Persons of normal habitus at birth who in adult life— 
often at the very age when weight increase is naturally to be 
expected— begin to consume excesave amounts of food in or- 
der to gain weight, and so convert the stomach from an 
orthotonic to a h\*perconic organ, bringing about too rapid 
empnmg of the gastric contents into the duodenum, and pos- 
sibly a duodenal ulcer. 

Every attempt should be made to influence these inthtnd- 
uals to return to a normal diet. 

If the trade or occupation of the individual predisposed to 
peptic ulcer subjects him to great stress and faulty eadng 
habits, he must be urged to find a less exacting means of 
livelihood, being told frankly that if he does not do so and 
if he does not face his daily tasks cahnly, he runs the risk 
of developing a very serious illness. For the same reason, 
those who overeat must be cautioned against artificially de- 
veloping a secondarj^ plethoric habitus. 

Individuals who are extremely neurotic should be encour- 
aged to undergo actual psj’^choneurotic training. 


SIMPLE PEPTIC ULCER 


In spite of all that phyrician and patient can do to prevent 
it, many indii'iduals will develop a peptic ulcer, which for- 
tunately in the majority of cases is a simple ulcer amenable 
to medical therapy. 

By si77ipJe ulcer nve 77iean a lesion 'vsith typical sy 7 }ipt 077 is 
but one in -n-hicb a mast careful physical exat/nnation in- 
cludmg roentgenography, reveals neither a delay in the 
entptying time of the sto77iach nor any other specific evidence 
of ulcer avith the possible exception of a minute niche at the 
S7te of the lesion. 


convinced 

that the pauents s>mptoms are due to peptic ulcer treat- 
ment should be begun at once and should L carried out as 
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rigidly as though the physical findings had been amply con- 
firmatory. 

The padent should go to bed and stay there for at least a 
week, during which time he is to be protected from all men- 
tal tvorry and anxiety. This protecrion should be continued 
for at least three or four weeks after he is out of bed. At the 
verj’" outset, he should be taught not only what to eat but 
how to eat. He must eat slowly, not partake of anything too 
hot or too cold, and even liquids should not be giilped. 

Dietetic Regimen 

During the first seven to ten days, when the padent is con- 
fined to bed, his diet is to be so regulated as to prevent, in- 
sofar as possible, the occurrence of periodic pain. This is best 
accomplished by putdng the padent on the Sippy diet, or 
some modificadon thereof. The modificadon that we have 
found most useful is the following: 

First Three Days: The padent is fed milk, nor ever}' 
hour as in the Sippy diet, but every two hours, throughout 
the twenty-four-hour period unless he sleeps through the 
night. At each feeding he is given J 0 to 1 2 ounces of milk with 
3 ounces of s\veet cream. If after nvo hours no hunger pain 
or discomfort occurs, the interval between feedings may be 
increased gradually to three hours. 

Padents are occasionally encountered who do not tolerate 
milk well. If the milk causes distendon or diarrhea, it should 
be diluted with barley water— half milk, half barley water. 
This water is prepared by cooking barley for one and one- 
half hoiurs in water to which a litde salt has been added for 
seasoning. If the diarrhea persists, rice cooked for two hours 
in a double boiler settled svith milk and sweet cream may be 

subsdtuted. . j 

Next Four Days: If the acute symptoms have subsided, 
the padent is given on the fourth day every three hours; 

6 ounces of milk, 2 ounces of stveet cream, and one soft 
boiled egg. By the fifth day he is usually tired of milk; even 
an ess is not sufficient variety. Therefore, his meals on the 
'sixth and seventh days are as follows: 
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1st feedins: 
:nd “ 


6 oz. milV, 2 oz. sweet cxesm. 1 soft boded egg 
Cereal-preferablv hominv (*e most easdy digested 
cereal) cooked in milk for 15 minutes m a double 
boiler and served with butter, 10 oz. of milk and 1 oz. 


sweet cream 

3rd “ • 6 oz. milk, 2 oz. sweet cream, 1 soft boiled egg 

4th “ : 6 oz. mill.-, 2 oz. sweet cream, and the same amount ot 

cereal prepared as at the second feecii n g 
Before sleepins: 10 to 12 oz, 3 oz, sweet cre am 

Drip Method of Feeding.-S'Vmkthttin^ has recommended 
feedina the viilk during the first week (longer, if indicated) 
through a duodenal rube left in situ during the night. This is 
particularly beneficial when the patient has a duodenal ulcer 
because in this leaon the add secrerori' function is as active 
at night as during the day. The dripping milk binds the 
secretions and permits the patient to sleep. This method of 
feeding may bring about a complete remission of s>Tnptoms 
vdehin a week or two. 

I'i'oldman and Rowland- instead of giving the milk by the 
drip method prefer to give the patient an ahnmmaii hydrox- 
ide viixtUTe by drip. This is prepared as foUons: 7 per cent 
colloidal suspension of aluminum hydroxide is well mixed in 
distilled water in the ratio of one-third aluminum hydroxide 
to two-thirds water. This is administered by the drip method 
through a small Levin tube (size 12) until 1600 cc. have 
entered the patient's stomach. This is done once or mice a 
day for twelve to fourteen da}*s. In addition, the patient is 
put on the regular Sippy diet regimen. 

Second Week: Beginning wiA the second week, and in 
some cases during the latter part of the first week, the pa- 
tient is allowed bathroom privileges and may even take a 
baA not only for cleanliness but for morale. He may also 
en)oy company but must be protected from amden- and men- 
tal strain. The feeding interval is increased to four hours and 
the meals are as follows; 


Brcjhfast: 


Cereal toniiny or soine oilier cereal 

(If cntmesl is chosen, it dionld be cooked 
in a double boiler for I to llA hours; 
nc^ h Aonld be cooked in milk in a donble 
boiler for 2 hours; if a dry cereal is pre- 
then com fiakes are best because of 
their high vitanun B content) 
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2 soft boiled eggs 
10 oz. milk, 1 oz. sweet cream 
1 slice buttered white toast 

Lunch: \\Tiite of chicken cut into fine pieces 

Mashed potatoes and butter 

1 slice buttered white toast 

10 oz. milk, 1 .oz. ssveet cream 

Midafiemoon: 10 oz. milk, 2 oz. ssveet cream 

2 or 3 Graham crackers (nourishinsj and vitamin- 

rich) 


Dinner (7 or 7.30 pjh.) : Boiled fish 

A lashed potatoes 
Apple sauce with cream 
6 oz. milk 

On retiring: 10-12 oz. milk 

2-3 Graham crackers 


Third \^’eek; Meals every five hours, as follows: 


Breakfast; 


Lunch: 


Milk or cocoa cooked in and served with milk, or 

Ovaldne with milk, or 

Moderately strong caffeine-free coffee 

2 eggs 

Cer^ 

Any kind of finely cut meat, except fried 
Mashed potatoes with butter 
Custard or rice pudding 
Glass of milk 


Midafiemoon: Glass of milk 

Few Graham crackers with buner 

Dinner (7 or 7o0 pjm.): Small piece of ripe honey-dew melon, or 
Small glass of sweetened orange juice 
Some form of meat, cut fine 
Rice pudding and milk 
Pear compote or apple sauce with cream 

On retiring: Another glass of milk 


MTiether the patient is to drink orange juice, so rich in 
vitamin C, is entirely dependent upon the s>'mpromaac re- 
action of die patient. If die orange juice is taken on a fasting 
stomach it may cause pyrosis. There is no harm in keeping 
the parient aivay from orange juice for the first two weeks. 
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Fourth Week: Three meds a day as fohosvs: 




Baked app^e asid 

2 poached or soft boBed eggs 
Cereal 

Battered white toast 

Milk, cocoa or caffeine-free coffee 


Lunck Small glass of orange jmce, or 

Some npe frmt pared and scraped 
Oream or pot cheese 
Baked potato with batter 
MTihe meat 


4 Glass of mSk 

Buttered toast or Graham crackers 

Dinner: Glass of imlk 

Cm^'l qoantitv of badev soup (avoiding chicken and meat 
sotsps) , , 

Strinff beans, lima beans, peas or carrots (no sp ina c h , wbidi m- 
cxeases gastric secretion) 

Fmit compote: preferably cooked pears, apples or prunes 


Fifth 'Week: Same as foBith week. 

StsTH ^''i'EEK; The patient may now be allowed more raw 
fmit, or grape jmce, or orange juice. Food as for the fourth 
week, avoiding ail spiced foods and condhnents. 

After the Surm Week; Every ten days to wo weeks, 
the patient should remain in bed for a day, eating only milk, 
sweet cream, eggs and cereal. This will be helpful in prevent- 
ing a relapse, and this regimen should be carried out imril the 
patient feels entirely well. It should be repeated every spring 
and falL when the bed rest period should be extended for a 
week if posable, the meals conasting of milk, sweet cream, 
eggs and cereals as in. the first week of treatment outlined 
previously- 

S7wofei7jg.— There is no question whatsoever that smoking 
is a hindrance to healing. The aciditj* of the gastric contents 
of patients with peptic ulcer after smoking has been proved 
in some instances to be wice that of the aridity before smok- 
'mg. Therefo^ every efioit must be made to persuade riie 
patient to desi^ As a rule, absolute proof that smoMng is in- 
junous will suffice to bring this about. 
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Medication 


, of medication in the treatment of a simple ulcer 

^ to overcome pylorospasm and hyperacidity. Although ve 
do not subscribe to the theory that hyperacidity is directly 
responsible for ulceration, we readily admit that it can 
change the pathologic character of an existing ulcer and in 
this way prevent healing and even convert a simple ulcer into 
a complicated one. 

^ Gastric Lavage.— As a means of eliminating hyperacidity, 
Sippy advocated washing out the stomach night and mora- 
mg. We have never found this necessary when pyrosis is not 
the dominant symptoms. 

Alkalies.—Sippy also advocated massive alkalinization 
every hour; sodium bicarbonate, calcium carbonate, bismuth 
subcarbonate and magnesium oxide. This, too, we have not 
found necessarj’'. In reality, overallcalinization causes the per- 
sistence or the recurrence of sj^mptoms and produces painful 
urination in both men and women. In the middle-aged male 
with a diseased prostate, overallcalinization may initiate or 
intensify prostatic sjTnptoms and may even cause acute uri- 
nary retention and renal damage. 

Alkalies should be given only •when the dietetic regwien 
and ample rest are ineffective in relieving symptoms. Then 
the alkalies should be given in small doses: for example, 0.65 
gm. trisilicate alone; or a combination of 0.32 gm. calcium 
carbonate, 0.32 gm. calcium phosphate, 0.32 gm. magnesium 
trisilicate, and 0.32 gm. magnesium oxide, in half a glass of 
•water, sipped slowly, fifteen to twenty mimites after each 


feeding. 

Antispasmodics.—U required, tincture of belladonna, 10 
drops ntice a day, may be given one hour before meals or 
one of the newer preparations like trasentin (Ciba) or s}m- 
tropan (Roche) in tablet form, one hour before meals. 

Olive oil, 1 or 2 tablespoonfuls in the morning and 1 table- 
spoonful before retiring, is vety effective. Olive oil treatment 
is based on the fact that fat causes bile and intesm^ secre- 
tions to regurgitate in the stomach, thus diminishing an 
neutralizing'^ existing gastric secretions. This was 
mentally demonstrated by Ewald and Boas^ in 1883. In 1926, 
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Farrell and Ivy® showed conclusively that fats, particularly 
light cream, milk and butter, can inhibit the motility of a 
transplanted gastric pouch. In 1934, Quigley, Zettleman and 
Ivy® demonstrated that it does so only when in the intestines. 

Enter ogastro 7 ie.— Ivy and his co-workers'’ ® have shown 
that the parenteral injection of an extract of the intestines of 
animals that had been kept on a fat diet is effective in reduc- 
ing gastric secretion, and have called the extract “entero- 
gastrone.” 

Urogfljtrojze.— Friedman, Rechnagel, Sandweiss and Patter- 
son,® following this same line of experimentation, obtained 
from the urine of pregnant female animals and from the urine 
of normal female animals and of some male animals, an ex- 
tract which, when injected intramuscularly or intravenously, 
inhibited gastric secretion. Sandweiss, Sugarman, Friedman, 
Saitatein and Farbmann^® confirmed this experiment and 
went on to show that (1) when applied to dogs it can pre- 
vent the formation of Mann-WUliamson ulcers, and (2) 
when applied to the human, gastric secretions are inhibited. 
These findings are of great promise, first of all because they 
demonstrate that fat acts as an inhibitor of gastric secretion 
by its humeral influence, and, secondly, because one of the 
important causes of peptic ulcer may be a disturbance in the 
humeral factors responsible for enterogastrone and urogas- 
trone so that gastric secretion becomes excessive. 

Gelatin— 2 or 3 tablespoonfuls of some gelatin preparation 
after each meal have been found helpful in reducing acidity 

Mncin.-FoWowmg reports by Jacob Kaufmann that the 
presence of mucus in the stomach is of great importance in 
neutralizing acidity, efforts were made to encourage this 
medically. Ivy succeeded in producing a substance which he 
called mucin. In some cases this has relieved symptoms due 
to hyperacidity. 


ATYPICAL SIMPLE PEPTIC ULCER 
There are many cases of simple peptic ulcer in which pyro- 
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physician. They resort for reh'ef to proprietary* drugs and 
begin to consume large amounts of alkah, usually* bicarbonate 
of soda. The overalkalinization that results not only adds to 
the irritation of the gastro-intestinal tract, but may actually 
produce mild alkalosis, gastric catarrh, and even a severe gas- 
tric hemorrhage. For this reason, the symptom of pyrosis 
must be treated %vith unusual patience and care. 

Tobacco and liquor must be absolutely interdicted. Meals 
must be eaten slowly, at regular intervals. 

Alkalies.— It is far better for the patient to endure his 
pyrosis than to attempt to cure it by overalkalinization. 
Alkalies should not be taken in greater quantity than outlined 

Duodenal Alhyientation 

1 glass warm milk and 1 tablespoonful of glu- 
cose every 2 hours 

Add yolk of egg to milk 3 times daily 
Add yolk of egg to each feeding 
Add entire egg to three feedings 
Add entire egg to every feeding 
One tablespoonful sweet cream is to be added 
to every feeding 

Add 2 oz. orange juice stveetened with 2 tca- 
spoonfuls of sugar twice, between feedings 
Add 1 tablespoonful sweet cream to each 
feeding, and orange juice (4 oz.) with sugar 
3 rimes a day, between feedings 
The diet should be as outiined above for pa- 
tients having a tj-pical simple ulcer 

previously. In some cases, ifiagviasil may be included or sub- 
stituted. Silverman and Katz” have recently recommended 
it in cases with particularly severe hypersecretion symptoms. 
Two teaspoonfuls should be given every hour during the 
period of acute symptoms. Alagmasil contains 20 per cent 
hydrated active magnesium trisilicate in aqueous suspension.* 
Gastric Lavage.— The most helpful measure at our com- 
mand is gastric lavage. Indeed, it is almost indispensable be- 
cause the gastric contents of the fasting stomach of these pa- 
tients almost always reveal a microscopic and even macro- 

* Boyd, L. J. and Barowsky, H- advocate the use of a special prepara- 
tion, Aluminoid, which we find verj' effective (Rev. of Gastroentcrologs-, 

9; No. 1, pp. 20-25, Jan.-Feb., 1942). 


First to third da)ts: 

Fourth and fifth days: 
Sixth day: 

Seventh day: 

Eighth day: 

Ninth day': 

Tenth and eleventh days: 
Twelfth to fourteenth days; 


After the ionneenth day; 
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ccopc xesidQe, The lavage of the fastbg stomach should be 
done pvith 1 pint of mild alkaline solunon ever>- mommg for 
seven to ten da>-s. In some cases it is necessari’ to lavage the 
'stomach txvice a iveek for severd months. , , , . , 

SxiUrogel in capsule or emulsion form may be neipTul, 
ATrtispJSTJwdscs should be given -when indicated, as de- 
scribed above. Olive oil is particularly valuable, a tablespoon- 
ful nisht and morning. 

Bed Rest and Diet.—VJhm pyxoas is eOTemely trouble- 
some, the patient should be kept in bed, complete!} at rest 
for two weeks and should be fed through the Enhom duo- 
denal tube (see p. 654). 


PEPTIC ULCER EVIDENCED BY A NICHE 


In many cases, roentgenologic esanunation will reveal a 
niche, usually on the lesser cnrvatnre of the stomach or in 
the first portion of the duodenum, indicating the presence of 
a large ulcer. In most of these cases, due to chroniciry. there 
is also evidence of pylorospasm, loss of gastric tone, and de- 
layed emptiing time. In vievr of these findings, it would seem 
that medical treatment would be a waste of rime, but the fact 
is that in the majorici- of cases it will be as successful as in the 
treatment of ample ulcer. The only difference is that the 
dietetic regimen must be more stricdy carried onr and for 
a longer period of time. The milk and sweet cream diet 
should be continued tmdl the pain has disappeared. Then 
solid food may be permitted bnt only gradually, in amounts 
that will not canse the symptoms ro recur. Should the patienc 
experience the slightest discomfort, the milk diet should be 
resumed for a day or two. Under such a resimen and with 
taedication as outlined above, the niche may disappear en- 
tirely. 


Disappearance of a niche, however, does not mean that 
complications may not occur. Although a scar may form 
Kemmg to indicate that healing is complete. nererAeless a 
localized area of erorion may remain in which ulceration 
can occur, and even hemorrhage or perforation. In some 
^ses, the ongmd niche has come back after months or vW 
However, once it disappears the mche usually does not iecur. 
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The niche of a gastric ulcer disappears more often than does 
one of a duodenal ulcer. This is due probably to the fact that 
the duodenum, particularly the first portion, is so thin-n-alled 
that protrusion at the site of the ulcer occurs 'uith only a 
slight degree of intraduodenal pressure. The presence of a 
niche in the duodenum, therefore, does nor of necessit}* indi- 
cate great ulcer actirity. A deformit>- of the duodenum due 
to spasm is sometimes manifested in the x-ray film as a clover 
leaf, or goose feather, with an eccentrically located pyloric 
canal; the deformit)- may disappear and the niche remain. 
A pseudodiverticulum of the first portion of the duodenum 
may also disappear, with a niche remaining. This is true, too, 
of a niche on the greater curvature of the duodenum in the 
case of an ulcer associated with periduodenal adhesions; the 
niche may be present long after all symptoms have disap- 
peared. 

In all of these cases, regardless of the niche, strict medical 
care may bring about the prolonged relief of the patient’s 
symptoms and even the permanent cure of the ulcer. 

A large m'che in itself does not imply the presence of an 
active ulcer. Should, however, sjTnptoms continue under 
medical treatment, should atony of the stomach become more 
marked, or should the niche increase in size in spite of treat- 
ment then the patient should be given the benefit of mrgery. 
This is indicated as much for the relief of the s>TT)ptoms as it 
is for the possibilit)* of a cancerous degeneration of the ulcer. 

Aschoff does not believe that an ulcer ever becomes can- 
cerous; he feels that if there is a cancer it started as one and 
not as an ulcer. Lahey, unrii recently, was inclined to agree 
tvith this view, but since employing Ae gastroscope has come 
to regard some cancers as possibly the result of a degenerative 
process in an ulcer. Schindler, on the other hand, has con- 
cluded (personal commum”carion) from his verj' extensive 
gastroscopic studies that cancer never occurs on the basis of 
a peptic ulcer. 

Wc are not willing, from our experience, to agree ennrely 
with Schindler. Neidier would we concur wholly trith the 
late Carman who looked upon any m'che larger than 2.5 cm. 
as a potential cancer. \Vt do not beh'eve we have seen a case 
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that has become a cancer on the basis of ulcer, even m p 
tients Ai-ho have suffered from ulcer s>'mpto^ for more th 
thim--five years. However, it is the part of prudence to re- 
sort "to surger}^ when sjTnptoms do not improve and _p^- 
ricularly when an already large niche giv^ the shghtest indi- 
cation of increasing in size in spite of medical treatment- 

PEPTIC ULCER COMPLICATED BY S i ENOSIS 

■^^’e come now to the treatment of cases which develop a 
first, second or third degree of stenosis due to a niche and 
adhesions, or deformit}' of the pylorus as the result of an 
ulcer near the pylorus, with associated atonj’’ of the stomach, 
or a deformit}' of the duodenum as a result of ulcer and asso- 
ciated spasm of the pylorus and sphincter pylori. 

Patients ndth advanced stenosis who are strll in the prime 
of life ivill be far happier to imdergo a subtotal gastrectotay 
than to be kept on medical treatment almost constantly "with 
suffering not always relieved, and generally weakened by 
secondar}' anemia and avitaminosis. If, however, the patient 
dechnes operative relief or cannot have it because of some 
associated condition such as h}’pertension or chronic emphy- 
sema, then we must do our best to keep the S}*mptoms alle- 
viated over a long period of years. 

If stumer}' is decided upon, the operative procedure should 
be preceded by gastric lavage for several days, intravenous 
saline v.ith glucose, and infections of vitamins B and C. 

If medical treatment is undertaken, gastric lavage is our 
best ally. If the patient has a twentv'-four-hour residue, the 
stomach should be lavaged every night for one week three 
hours after the last meal, and in the mor ning before the first 
meal. This lavage rnay be done nith normal saline solution, 
or n-ith mild alkaline. We prefer the former which avoids the 
nsk of hypochloremia or alkaloas. For the second week. 
mghdy lavage should be sufficient. During the third week 
dr}' extraction,” using the Ewald tube, should be carried 
out. Dr}' lavage has the advantage of acting as a gastric mas- 
^e to mci^e the tone of the stomacffi The atonv and 
spasm should be reheved by the end of three week^ and 
roentgen examination then should show that the stomacr^ 
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emptying w-ithin normal dine, prodded the diet is one that 
does not overtax the stomach. 

The food eaten should be high in qualitadve and not in 
quantitarive value: milk, cream, cereals, and other nourishing 
items for the first tv'o tveeks, "with orange juice or grape- 
frat juice and other vitamin-rich foods added at the begin- 
ning of the third rveek. Follo'n'ing this, the patient must not 
forget that he is a gastnc invah'd and must adhere strictly to 
food along the lines indicated in the treatment of simple 
peptic ulcer. He must also lead a physical and mental He 
compatible with his disease. By doing so, he may be very 
comfortable for months and even years. 

HEMORRHAGE DUE TO PEPTIC ULCER 
The first principle in the treatment of gastric hemorrhage 
is absolute rest of body and mind. I^Tien a man or woman 
suddenly realizes that he or she is losing blood from an in- 
ternal organ, the shock is not only immediate but lasting. The 
patient’s mental unrest must be controlled if treatment is to 
be effective. Therefore, the first requisite is for the physician 
to maintain an e.xtremely calm attitude when in the presence 
of the patient. Here, more chan in any other condition, he 
must, in the words of Oliver ^Vendell Holmes, 

“—And last, not least, in each perplexing case, 

Learn the sweet magic of a cheerful face.’’ 

Measures for Immediate Relief 

fiedariuer.— The first medical aid is viorphine sulfate 0.015 
gm. Hgodermically; no other drug so quickly relieves 
amden* and calms the mind. If this is not effective, or if it 
causes nausea, then pantopon, p.ip.iverine or perparine (0.02 
gm.) may be given intramuscularly. In order to keep the pa- 
tient qiu’et and euphoric for several days, the drug is repeated 
ever}' three or four hours, depending upon the patient’s con- 
dition. Although pharmacologically these drugs are identical 
m’th morphine (with the experimental pharmacologist mildly 
condemning their use as substitutes), they produce a soothing 
effect without causing the p}-Iorospasm and vomiting induced 
in some patients by morphine. Some clinicians advise, for pa- 
tients who vomit a great deal of blood and are e.xcepaonally 
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resdess, morphine sulfate or codeine sulfate intravenousl), 
one-third the dose that wouid be given h}T)ode^cally. 

If morphine or one of its substitutes has no effect on r^- 
lessness. the patient should be given sodium aruytal (iso- 
amylethylbarbituric acid) intravenously (0.3 gm.), or cLJora 
hydrate {I to 1.5 gm.) -nith calcium bromide (5.0 gm.) in 50 
cc. of lukewarm phraologic salt solution, by rectum to be 
retained. This may be done, without disturbing the patient, 
through a shortened s>-ringe into the rectum with the patient 
h-ing on his back, buttocks slightly elevated. In exceedingly 
restless cases, add tinctura opii 2 cc. to die chloral hydrate. 
Coagulose and thromboplastin have been advocated by some 
authors, but we have not seen any beneficial results from 
their emplo}"ment. 

Gastric Latuge.— Should the vomiting of blood continue 
and assume the form of large clots, it may be necessarv* to 
lavage the stomach either with ice water or hot water, 102°- 
104° F. This may seem like heroic treatment, but clots in 
the stomach act as foreign bodies to prevent its contraction. 
By removing them, we enable the stomach to contract upon 
itself and so aid in stopping the bleeding. Some authors advo- 
cate adding adrenalin hydrochloride (1:1000, 1 to 2 cc.) to 
the lavage solution. 

Intravenous Therapy.— Another remedy is the intravenous 
administration of hypertonic sterile solution of sodium chlor- 
ide, 5 to 10 cc.; calcium gluconate (20 to 50 cc. of 5 per cent 
solution); or calcium chloride (10-20 cc. of 5 per cent solu- 
tion). If calcium chloride solution is used, one must be cer- 
tain to enter the vein t\-ithout losing the tiniest drop of 
solution into the surrounding tissue; otherwise severe infiam- 
matioru even necroas, may occur. 

Cold to Abdomen.— The application of cold to the abdo- 
mer^in the form of cold water pasting through a coiL an 

ice bag, or a towel made cold by running water— has a verv 
soothing effect. 


Treatment of Shock and Syncope.— shock is marked an 
important measure is immediately to bandage the arms and 
to the extent of obliterating the veins, but not the 
enes. thus preventing the return of venous flow. Ilflien 
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there IS a tendency to sracope, elevation of the foot of the 
bed for twent)--four to fortj--eight hours is helpful. It is 
essential, ako, to give glucose enemas, and, if possible, h^'po- 
dermoclj sis, preferably of Ringer’s rather than saline solu- 
tion which increases thirst. 

VssoviotOT and Cardiac Stirimlants. — ^\*asoinotor stimulants 
like camphor in oil (0.45 gm. intramuscularly), str^'chnine 
sulfate (0.002 gm.), and caffeine sodium benzoate (0.3 gm.) 
may have to be administered. If so, they should be given 
alternately at hourly intervals until the patient rallies. Ergotin 
(0.006 gm.) intramuscularly is also advocated on the baSs of 
being a cardiac stimulant. It must be remembered, however, 
that these drugs are to be given only when all other means of 
treatment have proved futile and evidence of peripheral 
failure is present. 

Glucose Adviimstratian.—li dehydration continues to be 
marked, an increased amount of glucose should he given by 
the .Alurphy drip method, 20 per cent in 200 cc. ntdce dail.v. 

If the pulse remains weak and the blood pressure is low, 
glucose should be administered intravenously within three to 
sis hours, 50 cc. of 10 to 20 per cent solution. Occasionally, 
this is followed by a rise in remperarare but this is temporars' 
and has no ill effect. 

Blood Transfusion 

There has been some controverss'' regarding u'hether blood 
transfusion should be given early in hemorrhage. Some clin- 
icians advise against it out of fear of raising the blood pres- 
sure and hence increasing the bleeding. But this has certain!}' 
not been our e.vperience. In fact, if heniorrhage is severe, \vc 
beh'eve that a blood transfusion should be administered as 
soon as possible. Anyone who has watched the effect of a 
blood transfusion in cases of grave bleeding from internal 
organs and has seen color return to the face, and the resrlcss- 
n^ quickly disappear, must surely admit the value of such 
treatment. Blood transfusion has the advantage, also, of intro- 
ducing to the circulation a colloid that stays there and fills the 
blood' vessels, thus preventing peripheral faffure. It has a 
further merit in that it replaces proteins and is a hemostaac. 
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The first transfusion should not be more than 500 cc., al- 
though we have seen 750 cc. given with exceUent ^results. 
If the hemorrhage has not ceased within wenti'-four to 
forty-eight hours, or if the symptoms of collapse continue to 
be marked, a second transfusion is indicated; only in this way 
can life be saved in the most desperate cases. 

Should it be impossible to give an immediate blood trans- 
fusion, it is advisable to tiy Starling’s solution. 


Care of ihe Moafh 

Owing to the loss of fluid from the body and the fact that 
the patient takes almost nothing by mouth for some time, 
extreme diT*ness of the mouth develops and may cause sto- 
matitis and parotitis., leading to an abscess of the parotid 
gland. Such complications are due solely to poor mouth hy- 
giene. If dri'ness cannot be overcome by rinsing the mouth 
with water, or by keeping ice in the mouth, chenfing gum 
will be helpful in srimuladng salivari* secretions. Although 
gum also stimulates gastric secretion, it is a risk that must be 
taken; otherwise, fatal sepsis may develop. 


Lengih of Time in Bed 

One month is the minimum for bed treatment, and it 
should be six weeks. The pauent should not be permitted to 
sit up until occult blood has disappeared. Sitting up, then, 
should be a gradual process during which the blood pressure 
IS watched. Low blood pressure is advantageous because it 
favors cessation of bleeding, but if it remains below 100 mm. 
of mercury systolic-after occult blood has disappeared it may 
be due to persistent vasomotor paresis, so that if the patient 
HC up too suddenly he may collapse. Stiy'chnine sulfate 
' sulfate (0.05 gm.), or pituitarv ex- 

mct (0.06 gm.) three times a day by mouth, given three or 
tour days before sitting up, will stabilize the vasomotor s^-s- 
tem and increase blood pressure. 

Feeding 

Andresen and Mezilengracht Diets.—Jn 1927, Andresen^* 
recommended the administration of a gelatin water mixture 
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at nvo-hour inten-als to the patient with gastric hemorrhage 
ofi the first day. Other nutriments were to be added on the 
second and third days. His justification for this previously 
unheard-of procedure was the fact that the stomach is less 
active when M than when empt>L ^Vithin a short time, 
Meulengrachti'* began feeding the patient from the ver>' on- 
set of hemorrhage, giving on the second day a pureed high 
calorie, lugh vitamin diet, and obsert'ed that the patients felt 
better ■wdth a full diet. Those who %vere extremeh* exsan- 
guinated received one or more blood transfusions. Of 368 
cases of liberal feeding reported by Meulengracht, in only 
one did perforation occur. In 1940, Chasnoff, Leifaowitz and 
Schwartz^® reported twenty-one cases treated with the Aleu- 
lengrachc diet in Beth Israel Hospital, There were two per- 
forations, bur these were in elderly people at the arterio- 
sclerotic age. 

The writer has not yet been heroic enough to give a lib- 
eral diet to a patient with a bleeding peptic ulcer. However, 
in the case of patients under forty, even under fifty, we are 
drilling to advance the diet more rapidly, beginning with the 
sixth day, than tve are when the patient is above this age. 
Then, the Meulengracht diet should not be employed at all. 
The verv' young patient may have a more liberal diet (finely 
chopped meat and vegetables), depending upon his condi- 
tion, after the second day. 

'Nutritive Evemas.~\t is our practice, so long as there is 
active bleeding, evidenced either by vomiting of blood or by 
a tarry stool, to permit no mouth feeding. Glucose should be 
admim'stered at body temperature by rectum, 100 cc, 20-50 
per cent solution, three or four rimes daily., preceded by a 
low, cleaning enema. The enema should be warm enough 
to produce a sh’ght hyperemia in the rectum which will aid 
in the absorption of the glucose. Although some clinicians 
believe that glucose administered by rectum is not utilized fa> 
the body as food, others contend that 30-40 per cent is ab- 
sorbed and utilized as food. Tinctura opii (2 cc.) may be 
added to the solution to aid in retention and to allay the di^ 
comfort caused by enteroclysis. Other nutritive enemas such 
as of milk and eggs are not only valueless but may have an 



xn^CER PATIE>T 663 


.nlaxagement of the peptic 

irrirarins effect on the bowel. Smithies has advocated 200 to 
250 cc.~of normal salt solution containing 30 cc. of glucose 
solution and 30 cc. of 50 per cent alcohol, to be injected at 
body temperature by 'the .Murphy drip method four times in 
n\-enrs'-four hours. 

£jr/v Milk Diet.-As soon as the stool begins to improve 
in color, indicating the cessation of active bleeding, feeding 
bv mouth may be started. This is generally on the fourth or 
fifth day after visible hemorrhage. 

Small quantiries of milk (not more than 2 ounces at a 
time) to which two teaspoonfuls of limewater have been 
added, should be given hourly or ever>- two hours. Some pa- 
tients, however, do not tolerate milk even.' hour. They 
should be given milk alternating with carbohydrates, con- 
sisting of strained barley ■nith butter or strained oatmeal v.ith 
sweet cream. It is advisable to give the patient 200 to 250 gm. 
of sugar in 8 or 10 ounces of water evert* two or three hours, 
which has the effect of stimulating water secretion in the 
stomach, thereby neutralizing the acid without stimulatmg 
gastric secretion and gastric peristaHs. Sugar may be added 
to the milk. 

Addkiom TO Milk Diet.— When occult blood has disap- 
peared entirely, more liberal feeding may be begun. Home- 
prepared gelatin or commercial “jello," of nonstimulating 
flavor (such as chocolate or vanilla) may be given twice 
daily. As soon as the patient has tolerated milk and carbo- 
hydrate for four or five da}*s. a modified Sippy diet is to 
be instituted. Feeding at two-hour intervals is ordinarilv suf- 
ficienn and for this we prefer larger quantities than advo- 
cated by Sippy. namely. 8 ounces of lukewarm or cold milk 
every two hours. After five or six milk days, the interval 
bern een the food inmke as well as the amount of food is in- 
creased. The following regimen should be carried out: 

First treek after e.xclti£ve rnilk diet: Every three honr s: 

1 glass warm rnilk 
- tablespoonfuls sweet 
cresm 

1 slice btittered toast 
1 soft boiled 
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Second week after exclusive milk diet: Add to the above: 

Baked or mashed po- 
■ tatoes 

Baked apple with sweet 
cream, or apple sauce 
Lettuce m’th olive oD 
Banana m'th street 
cream 

Cereals (farina, hominv 
or strained oatmeal) 

Third and fourth weeks after exclusive milk diet: Add to above: 

Drv" cereals— com flakes 
or puffed rice 
Asparagus tips 
Cauliflower 
Peas 

String beans 
Lamb chops 
Squab 

Stewed prunes with 
sweet cream 
Hot chocolate or Pos- 
tum 

Zwieback with butter 
Home-made sponge 
cake 1 or 2 da)'s old 

Fifth and sixth weeks “ “ " “ Add to above: 

R)'e bread 2 da)’s old 
\'eal steak, well done 
Calves’ brains 
Ice cream 

Seventh and eighth weeks ‘‘ “ “ “ Add to above: 

Ripe fruit in modera- 
tion 

Light coffee 

Je|unal Feeding and Posfjejunal Diet 

If occult blo.od persists in any degree and if the patient 

experiences distress in the upper abdomen, even when only 

milk is consumed, it is best to resort to duodenal feeding, as 

first advocated by Einhom, or to jejunal feeding. We prefer 

to pass the tube into the jejunum due to the fact that with 

duodenal feeding the duodenum not infrequently becomes 

overdistended, causing nausea and regurgitarion m'th vomit- 

ino- out of the rube. This does not happen with jejunal feed- 

& 



MAXAGEME>rr OF THE PEPTIC ULCER PATIENT 665 

ino-. It has been our experience, too, that gastric aait>'_per- 
si^ with duodenal feeding but is diminished ^^^th jejunal 

It ri essential to adhere specifically to the diet which fol- 
lon-s so that almost no n^eight ^^•ill be lost during the period 
that jejunal feeding is continued. After the tube is removed, 
the pauent is kept on mUk, sweet cream and soft boiled eggs 
for four or five days. 


JejunjI Feeding 

Before imroducing sny foody bloio through the lutnen of the tube to 
see if h is patent; asphate intestinal consents. 

Food is to be introduced through the glass funnel slosly-requiring at 
least ten tnintrtes. 

Total Daily 
Calories 

s^nd^^dav 1 cc. (1 glass) warm milk, 15 gm. (1 tablespoon- 
Third day^ ) glucose even- two hours 152S 

^ rimes a day 1702 

Sucth dav. Add yolk of egg to each feeding 1934 

Seventh day: Add entire egg to three feedings 1953 

Eighth day: Add entire egg to each feeding 2053 

Ninth day; Add 1 tablespoonful sweet cream to each feeding . 2350 

Tenth day 1 Add orange juice, 2 oz., with 2 teaspoonfuls 
Eleventh day j sugar between feedings, mice 2490 

Twelfth day 1 Add 1 tablespoonful sweet cream to each feed- 
Thitteenth day ) ing, add orange juice (4 oz.) with su^ar (4 
Fourteenth day j teaspoonfuls), "three times a day 2770 

Note; If cream causes diarrhea, add 05 gm. Pankreon to each table- 
spoonW of cream. The deeper the tube (125 cm.) the less unpleasant 
the effects. Fifty cc. of water before each feeding will cleanse the tube 
and alleviate thirst— total 350 cc. 

Rinsing of the mou4 and cleansing of the teeth several times a dav 
will overcome thirst. Use Dobell’s solution or some other month wash. ' 


First day 
Second day 
Third dav 


rostjejttnal Diet 

1 glass of milk with 1 tablespoonful of sn-eet cream even- 
7 concluding at 9 5 .m. " 

Add 1 soft bofled egg to evert- other feeding, that is, at 9 

Orange jmce, half 
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Fourth day 
Fifth da\- 
Sixth dav 


I I glass of milk mth 1 tablespoonful of stt’eec cream everx' 
> three hours, beginning at 7 concluding at 10 p_m. 
j Oatmeal — boiled I to hours in a double boiler 
Rice— boiled I hour in double boiler 
Toast and butter 
Orange juice 

The cereal is grrea every 3 hours tritb milk and street 
cream to alternate with toast, butter and 1 evg 


Example: 

7 AJVL: 1 glass of milk. 


10 A^i.: 1 

1 PJM.: 1 
4 p_M.: 1 
7 1 

9 P^i.: 1 


with sweet cream and cereal 

toast and egg 

cereal and ege 

toast and egg 

cereal and egg 

and toast 


Seventh day 
Eighth day 
Ninth day 


Add to above; Baked apple with sweet cream, or 
Banana with sweet cream 
Baked, or 
Mashed potato 


Example: 

7 A-M^ Milk and cereal 
10 A_M.: Milk, toast, egg and baked apple 
1 p_M.: Milk, cereal, and baked or mashed potato 
4 p^i.: .Milk, toast, egg, and banana with street cream 
7 P.M.: .Milk, cereal, egg and toast 
9 P-M.: -Milk and toast 


Tenth day: .Meals evert' four hours 
Example; 

8 A.M.: Oranse juice, cooked cereal, egg, toast and butter, 
milk 

1 2 M.: Chicken or boiled fish, potato, toast and butter, 
milk 

4 P.M.: Stetved prunes, banana or baked apple tvith cream, 
milk, egg and toast 

8 P_M.: .Milk and toast 


Medicaiion after Aefive Hemorrhage Ceases 

Occasionally, rarr}' stools tfil] persist beyond the third, 
fourth or fifth day after the inirial hemorrhage so that mouth 
or jejunal feeding may have to be commenced while some 
bleeding is still going on. In these cases, medicarion by mouth 
may be of great service, as follows: 

Alkalies.— 1{ the patient suffers from pyrosis, small doses or 
alkalies bv mouth should be given, preferably a mild alkaline 
\tichy, a wineglassful after each feeding. If this does nor 
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suffice, add to the Vichy any one of the four ffikaU^: sodium 
bicarbonate, calcium carbonate, bismuth subcarbonate, or 
magnesium carbonate. Sodium bicarbonate has the advantage 
of facilitating the expulsion of carbon dioxide from the stom- 
ach, thus relieving gastric distention. Climcal expenence has 
shown that when a patient takes bicarbonate of soda by 
mouth he belches almost at once. If he takes calcium car- 
bonate this phenomenon does not take place, thus it may be 
assumed that calcium carbonate does not give off carbonic 
acid as readily in the stomach as does bicarbonate of soda. 
Magnesium carbonate is less alkaline, but has the advantage 
of counteracting the constipating effect of calcium carbon- 
ate. Bismuth subcarbonate, in small doses, is soothing to the 
mucous membrane of the stomach. It is well to give 0.3 gm. 
of calcium carbonate and 0.3 gm. of bismuth subcarbonate, 
alternating ever)’’ Dvo hours with 0.3 gm. of sodium bicar- 
bonate and 0.3 gm. of magnesium carbonate. Aluminum 
acetate has been advocated as both an astringent and a mild 
alkali. We. have had no experience with it. Alakol, which 
contains an alkali in addition to aluminum acetate, has proved 
efficacious when given in doses of 0.5 gm. three times a day 
in a tumbler of water. 

If there is the slightest evidence of alkalosis, that is, slight 
nausea, headache, twitching of the muscles, or if the Chvo- 
stek phenomenon is present, alkalies should be discontinued 
at once. After a patient has bled profusely, the hyperpnea 
that results from the loss of blood predisposes to alkalosis so 
that the addition of even a small amount of alkali may suffice 
to bring about a serious situation leading to fatal termination 
unless checked. 


Silver Nitrate.-Mzay years ago Kaufmann advocated the 
^e of silver nitrate 0.3 gm. to 250 cc. of water, 1 tablespoon- 
ful three times a day. Silver nitrate e.xcites the secretion of 
mucus which tends to neutralize acidin*. This treatment is 
an excellent substitute for alkalies. If given for a too lone 
penod, however, it may cause sj^ptoms of argx'ria- 
gastric Lavage advocated washing out the stom- 
ach mormng and mght m order to keep acid secretions at 
th= Wt possible lerol. We tave not fLd this neceSiJ' 
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If hypersecretion is markedly disturbing', jejunal feedino’ is 
the ideal remedy. " ^ 

Olive 0/7.— One-half to I tablespoonful of olive oil should 
be taken shortly before each meal. Later, it may be taken 
■with lettuce, a Httle lemon being added. 

^ Atropine or Mention must be made of atro- 

pine sulfate (0.0006 gm.) or novatropine (0.005-0.03 gm.) 
b)’ mouth, tsvo or three times daily. It is quite true that 
atropine has no effect upon the quantity or qualit}' of secre- 
tions. Nevertheless, it cannot be denied that the administra- 
tion of this drug often has a most beneficial effect on hjq/er- 
secretion. Its favorable influence we believe to be due to its 
paralj^zing effect on the vagus, which is a motor, sensor)* and 
secretor)* nerve. If atropine serves onl)* to reduce the irritabil- 
it)’ of the vagus, spasm is relieved and so is pain. 

Prognosis 

The vast majorit)* of cases of gastric hemorrhage due to 
peptic ulcer will yield to medical treatment. In milder cases, 
treatment is effective within rwent)’-four to forty-eight hours. 
In the more severe cases, bleeding may show signs of ceasing 
nfthin three or four days, but there ma)* be tarr)’’ stools for 
as long as eight days. Occult blood ma)* persist for fourteen, 
sometimes for as long as twenty-one days. After tliat. prog- 
ress toward health is rapid. In about 5 per cent of cases the 
hemorrhage terminates fatally. 

Prognosis is largely determined b>' the site of the bleeding. 
Unfortunately while it is in effect it is almost impo'^sible to 
determine the site. 

It is generally assumed that when there are tarr>* stools 
without hematemesis. the bleeding is from a duodenal ulcer, 
and that when hematemesis is the most marked symptom 
the bleeding is from a gastric ulcer. If tarr)’ stools vithout 
hematemesis are accompanied by nausea and marked collapse, 
and if active treatment, including blood transfusions, has no 
marked effect within the first twent)'-four to forn'-cight 
hours, one should suspect that the bleeding is from a pan- 
creaticoduodenal vessel and may tenninare fatail)*. This is es- 
pecially to be feared if, instead of tarry, the stools arc dark 
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red in color, since this is an indication that the blood is pass- 
ing from the duodenum into the rectum so rapidly that there 
is Insufficient time for it to be converted into hemadn. This 
ran occuT onlv if a large vessel has ruptured. 


Indications for Surgery 


Almost all clinicians agree that operation should not be 
imdertaken during hemorrhage, -with the rare exception of 
those cases in n'hich the hemorrhage threatens to be fatal. 

Regarding the advisabilin* of surger}' after the hemorrhage 
ceases, opinions differ. One’s judgment should be gmded by 
the frequency nith n'hich hemorrhage occurs. Some authors 
(including Lahey) estimate its recurrence at 20 per cent, but 
in our experience this figure is high. Surgical inten'ention is 
usuallj* not indicated after one hemorrhage only, unless it be 
so exceptionally severe as to cause dread of its recurrence, or 
if die patient must be atvay on long journeys from a place 
where he would be safely within reach of adequate medical 
or surgical care in case of a recurrence. 

If there is a second hemorrhage nithin a fairly short time 
(six months to a year), the patient should be operated upon 
as soon as feasible after the second hemorrhage. After a third 
hemorrhage, operation is obligator)'. 


After the acute bleeding has ceased and the patient has 
otherwise recovered he may have a lowered hemoglobin (70 
per cent or 1^)- If occult blood appears intermittendy in 
sufficient quantities to account for the secondars' anemia, it 
IS best to advise surgical intervention. In the first place, pro- 
tracted oozing au akens a suspicion of the development of 
^cer. Seconffiy. protracted oozing from an ulcer lowers 
local tissue resistance, hence healing of the ulcer becomes im- 
possible and perforation may occur. 

Regar&g the kmd of operaaon, if a padent has an ulcer 
that tends to bleed and a gastro-entetostotny is done, this mav 
be Mowed by a jejunal ot gastrojejunal ulcer tridi con” d- 
erable mk of another hemotihage. If he should hate “cm 
rence of the onginal ulcer or develnr, o recur- 

rhage is also likely to recur. ilSS 
is the only sadsfacton- procedmT ' 
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the choice of treatment in gastric and 
duodenal ulcers* 
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Those physicians interested in the care of patients suffer- 
ing from g^c or duodenal ulcers, whether they be in- 
ternists or surgeons, have come to a more general under- 
standing of the limitations of both medical and surgical 
treatment during the past decade. This has been brought 
about by combined clinics for the treatment of both medical 
and surgical patients nith ulcers, in which the personnel con- 
sists of both internists and surgeons. In such a clinic the good 
results from each method of treatment are soon appreciated 
and the bad results are evaluated so that one does not repeat 
the same errors. 

It has been my privilege to spend fourteen years worldng 
in such a clinic. ^^Tien the clinic was started in January*, 1928, 
we believed, as a result of what we had seen in our surgical 
follow-up clinic, that operations generally gave poor results. 
For that reason we would not advise operative intervention 
in a patient with an ulcer unless the pain was so severe one 
was forced to operate by request of the patient. We immedi- 
ately eliminated such “so-called” indications as pyloric ob- 
struction, gastric ulcer, and severe massive hemorrhage •with- 
out pain and advised medical care for all of these conditions. 
The above principles have not been deviated from during the 
entire fourteen years. 

I felt from the beginning that medical care for the.wico?;!- 
plicated ulcer gave excellent results. I am more convinced of 
that now than in the early years of the clinic. From our 


•From the Fourth Surgical Division, Bellevue Hospital. 

9^ C^cal Surgery, Post Graduate School of 
Columbia Dmveiat}-; Viatmg Surgeon, Bellevue Hospital. 
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obsen ations, if a patient \%nth an ulcer is seen early in the 
course of the disease, meaning the first few months or year, 
and is put on medical management, and if he cooperates in 
the treatment, the chances of avoiding surgery over a ten- 
year period are excellent. Of course, if the patient -with ulcer 
is first seen late in the course of the disease, five years or 
longer after the onset, then the chances of improvement from 
medical management are greatly diminished. In these in- 
stances the disease has generally progressed beyond the stage 
of a simple ulcer. Penetration of the entire wall of the stom- 
ach or duodenum has probably occurred and an associated 
pancreatitis exists which is causing the patient to seek med- 
ical aid. In these circumstances one cannot expect a cure by 
dietary management. 

It is the failure to appreciate these ver>’^ fundamental prin- 
ciples which has led to so much confusion about good and 
poor results from suigical procedures, particularly gastro- 
enter ostomy . In the first few years of our clinic, 1928 to 
1931 inclusive, gastro-enterostomy alone was practiced, but 
we were soon to see a large number of poor results which 
we Could not at first explain. During this period of five years 
we referred twenty-nine cases for gastro-enterostomy, and 
in the fifth year an occasional case for subtotal resection. As 
all patients were transferred to the ulcer clinic after opera- 
tion, we had there a large group of gastro-enterostomies un- 
der observation. The results from gastro-enterostomy v'ere so 
generally unsatisfactor>' that it was discontinued in 1932 and 
since 1933 subtotal resections have been done exclusively. 
One will immediately challenge this stand but before forming 
judgment it vmuld be well to examine all of the data we have. 

A study of our cases in these early years of the clinic re- 
vealed that the percentage of operative cases was extremely 
small. We came to the realizarion that we were really per- 
forming operations only on patients with the complication 
of an ulcer, namely chronic pancreatitis, which could not be 
cured by short-circuiting procedures. In other words, if pa- 
tients do not come to operation until the floor of the ulcer 
is formed by an adjacent viscus, which is usually the pm- 
creas, then the failure of gastro-enterostomy is inevitable. On 
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the other hani if gastro-enterostomy is pertormed betore 
SEch a comphcanon has occurred a good result may be ex 
pected proTided the pauent is fortunate enough to avoid a 
<TasEroiejunal ulcer. It is our belief, however, that the ^es 
which are cured bv gastro-enterostomy can be cured by a 
^pler method of treatment, namely, dietar}* management. 

There is very little evidence that gastro-enterostomy re- 
stores the patient to health and an eammg capacit} quicker 
rh^n does medical care. The findings in 106 gastro-enteros- 
tomies followed for an average of 7.1 years have been 
reported.- TS'e found that only 24.5 per cent of the patients 
were cured. A letter follow-up or a recall of a group of 
patients for one thorough examination to detemune the re- 
sults of operation is misleading as to the true climcal picture 
over a period ot years. 

Having concluded in 1932 diat gastro-enterostomy seldom 
cures a patient with a chronic ulcer, we felt justified in per- 
forming subtotal resection in all cases of chronic gastric and 
duodenal ulcers for which operation was indicated. Kinen' 
patients have since been subjected to this procedure. The re- 
sults are verj- satisfactoiv- and so far gastrojejunal ulcer has 
not been observed in the cases which we have followed. 
Pernicious anemia has developed in one patient, who is being 
treated for that condition at the present time. We are now 
evaluating our results from subtotal resections and they will 
be reported in die near future. 

It should be emphasized that in subtotal resection we al- 
wa}-s remove the ulcer whether it be duodenal or sastric. 
A^Tien the ulcer is left attached to the pancreas the results 
are not so gMd. In any evaluation of subtotal resection one 
should defimtely distinguish between those cases in which 
the ulcer has been left attached and those in which it has 
been completely removed. The iormer operation is a com- 
promise procedure and the latter a comulete surmcal uro- 
cedure. ^ c 


The quesdoa of medical or surgical management of c^astrk 
u.cer when it is first diagnosed is still beins debated. We have 
^cussed this problem preriously = and it will suSce to sav 
here that gastric ulcers respond to medical care more readil'v 
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than do duodenal ulcers. If there is the least doubt as to the 
differential diagnosis betu’een gastric ulcer and gastric carci- 
noma, an immediate operation is advised, but othenrdse these 
cases are treated medically and an operation is adnsed onlv 
for uncontrollable pain. In about 10 per cent of gastric ulcers 
the differential diagnosis beto'een an inflammatory' lesion and 
a gastric cancer is difficult. 

The acute perforated ulcers, whether they be gastric or 
duodenal, n’ill require immediate surgical intervention after 
treating the shock by intravenous infusions of fluids or 
plasma. The surgical procedure consists only in simple clos- 
ure of the perforation, after which the ulcer is treated as a 
medical problem, in the same marmer as uncomph’cated ulcer. 
If gastro-enterosromy is added to simple closure the incidence 
of gastrojejunal ulcer is higher than in instances of chronic 
duodenal ulcers treated by gastro-enterostomy. The pro- 
cedure cannot be too strongly condemned. 

Massive hemorrhage should be treated consen'atively with 
transfusions, infusions, dietary management and sedation. 
The majority of patients rvill recover, but a small percentage 
of massive hemorrhages will prove fatal under medical care. 
The percentage ■will vary ■unth different hospitals and also 
with the type of case. I am discussing cases in a municipal 
hospital with an active ambulance service and my remarks 
may not hold true for a hospital trithout an ambulance serv- 
ice. Our cases consist of those with secondary anemia vrith 
the red cell count below 3,000,000 and the hemoglobin below 
60 per cent, and the patient is in shock. In a previous report,'' 
based upon 165 cases in a twelve-year period, we found that 
10 per cent proved fatal. 

Since 1937 four patients vrith massive hemorrhage have 
been operated upon in the active stages of hemorrhage and 
all survived. In three instances subtotal resection was per- 
formed. as it was the only means of controlling the hemor- 
rhage. Ocher procedures such as gastro-enterostomy and at- 
tempts to ligate the gastroduodenal artery would have been 
futile, since in two instances posterior duodenal ulcers were 
complicated by marked chrome pancreatitis and in one of 
these the bleeding vvas from the superior pancreaocoduo- 
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denal arten- and in the other from a large branch of this 
aiten’. In another case a gastric ulcer on the lesser curvature 
had perforated the stomach wall and a large branch of the 
left sastric arterv was bleeding. The final case Avas a gastro- 
jejunal ulcer which was perforating into the mesenter}' of the 
small mir and a large arteiA* was bleeding from the mesenter}'. 
The gastro-enterosromy u-as dissociated. 

Since 1937 we have not lost a case from massive hemor- 
rhage and we feel certain that the four cases described would 
have proved fatal if operation had not been done. There is a 
method of deciding the indications for surgical inten'ention 
in massive hemorrhage; this is the transfusion test. Trans- 
fuaons in amounts of 1000 to 5000 cc. of blood are given by 
the indirect method and if the pulse and blood pressure have 
not improved or if they have become worse it is a fair indi- 
cation that we have arterial bleeding, which nill prove fatal. 
The cases of massive hemorrhage needing operative interven- 
tion as a life-saving procedure are vert' few but they do oc- 
cur and one must be read}* to meet the siruarion when the 
need arises. 
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The morbidin- and mortalit\- in gastric sui^erj- are ver>- 
closely related to the physiologic balance of the patient be- 
fore, during and after the operation. During the past decade 
the suraeons doing gastric surgeiy have realized that their 
mortalitj' has been more direcdy influenced by the proper 
phyaologic balance of extracellular fluids, the correction of 
h>'poproteinemia, and the choice and administration of the 
anesthetic agent than by any improvement in the technical 
steps of the operative procedure. 

There are several objectives in preparing a patient Avith a 
chronic debihtating disease, such as peptic ulcer, for opera- 
tion, and among these are (1) the ease of execution of the 
operative procedure A\ithout shocking the individual; (2) the 
prevention of chest complications; (3) the prevention of ab- 
dominal distention; and (4) the prevention of wound compli- 
cations such as dehiscence and infections. If one pictures a 
patient Atith a chronic duodenal ulcer who has sufEered for 
years from pain, is undernourished, anemic, and his economic 
status is such that he is seeking medical aid in a municipal 
hospital, then one can appreciate the type of case Ave are dis- 
cussing in this presentation and the steps we have taken to 
restore these patients to normal before subjecting them to an 
operative procedure. The fluid balance receives first con- 
sideration, hypoprotememia and vitamin deficiencv are 
treated, and the hemoglobin and red cell count are restored 

• From the Fourth Surgical Dirison, Bellevue Hospital. 
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to normal. An evaluation is made of the severity of the pain 
n hde the patienr is in the surgical n'ards. If the pain has been 
relieved by bed rest he is not operated upon, but is referred 
for a further period of observation in the ulcer clinic, even 
though he may have been sent from the clinic for operation. 

Bettveen September I, 1935 and Alarch I, 1941 tve have 
referred for operation 75 ulcer patients upon whom the sen- 
ior author has had occasion to operate. We nish to emphasize 
that these patients remained in the hospital seventeen days 
preoperatively and only nineteen days postoperatively. Al- 
though the majority of them had been under the observ'ation 
of the senior author for months or ex'en years, it n^as felt that 
still further hospital observation was essential to evaluate the 
pain correctly and make sure an operation n-as indicated. 
This took on the average of ten days. The following seven 
days were used in obtaining a state of complete physiologic 
balance to prevent the postoperative complications already 
mentioned. 

The first consideration is the preoperative restoration of a 
normal fluid and electrolytic balance. As the ulcer patient who 
awaits operation is invariably dehydrated due to the con- 
tinuous pain and occasional vomiting, the fluid administered 
was normal salt solution, which remains in the tissues longer 
than glucose preparations. It is well known that a normal per- 
son needs from 3000 to 3600 cc. of fluids daily to maintain a 
normal fluid balance. As 50 per cent of our body weight is 
in the intracellular fluids, and 20 per cent in the evtracellular 
fluids, which is divided 5 per cent for the blood plasma and 
1 5 per cent for the interstitial fluids, it is obvious that the lat- 
ter is the first to be lost and a\t 11 need replacement. This is 
accomplished by gis'ing 2000 cc. of normal saline intraven- 
ously daily for seven days. Glucose with the sahne soludon 
is avoided because of its diuretic action. The question may 
be asked why salt solution is given by venoclysis when water 
could be administered orally. The former assures us that the 
patient is getting adequate fluid. A normal person in nvent} - 
four hours takes 2000 to 2500 cc. of flmd as liquid, 500 cc. m 
the food and 500 cc. by o.vidation. It is seldom that a panent 
with tilcer -ss-iil take orally his normal fluid need of 3000 to 
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3600 cc. plus the quantit)- that is needed to correct the dehy- 
dration attendant upon the ulcer. _ _ 

Tissue edema is not to be feared preoperauvely, since the 
patient is ambulatoiy- and the hj-poproteinenua is corrected 
by transfusions which are used to correa anermz. Postopera- 
tively the administration of fluids must be careful!) \satched 
lest they cause pulmonarj* edema with chest complications. 
\\"ith the extracellular fluid replaced before operation and the 
blood volume restored to normal, shock or peripheral circula- 
tory collapse during or immediately foUotiung the operadte 
procedure is prevented and the only demand for fluids is the 
normal daily requirement. Therefore, if the preoperative 
routine as given is followed, 1000 cc. of salt solution by ven- 
oclvsis during the operation and 2000 cc. during the ne.xt 
twenn'-four hours is the maximum amount required. The 
postoperative venoclysis should be limited to 1000 cc. at a 
time. Continuous postoperative venoclysis prevents frequent 
turning and provides in addition an e.xcessive amount of fluid. 
It should be guarded against. 

Secondary anemia should be completely corrected before 
operation, and nith the blood banks and the indirect trans- 
fusions it does not offer the obstacles which formerly pre- 
vailed. There are two important reasons for correcting 
anemias. The first is, to restore the oxj'gen-carrjTng capacin* 
of the blood, which is our way of preventing anoxia during 
and after the operation. Secondly, if the red cell count and 
hemoglobin are restored to normal we have overcome hA-po- 
proteinemia tvith its tendency to cause tissue edema and pos- 
sibly wound dehiscence. 

A litavnn C preparation in doses of 200 ms. is given intra- 
muscularh for seven days preoperadvely in all cases, on the 
assumption that the patient is deficient in vitamin C which 
may hat'e a tendency to delay wound healbg and cause 
wound dehiscence. 


For twenty-four hours preceding operation cathartics are 
stncdy avoided on the theorj- that, in any abdominal surt^en- 
excludmg surgery of the smaU or large intestine, additional 

mterfering Avith normal intestinal 
peristalsis. Therefore an enema is resorted to preoperatively. 



680 


J. WILLIAM HINTON, McKINNIE L. PHELPS 


Likewise all cathartics and enemas are avoided postopera- 
tively and the patient usually has a normal bowel movement 
wthin three to four days. Pitressin is likewise avoided post- 
operatively for the same reason. 

The stomach is never washed preoperatively unless a true 
obstruction exists, since a gastric hemorrhage occasionally 
results from such a procedure. A Levin tube is inserted one 
hour before operation and left open to permit drainage of 
the stomach throughout the operation. The tube is left un- 
cl^ped and postoperadvelj'' the stomach is irrigated hourly 
vdth salt solution to remove all blood clots and mucus. As 
soon as the patient is conscious, water is given in any quantity 
desired by mouth. There will be no danger of distention if 
the tube is open and clean. The tube remains in for seventy- 
tu'o hours, after which time the patient is on a selected soft 
diet. 

The use of vtorphine preoperatively and postoperatively is 
an important consideration. In our series of seventy-five cases 
an average of 5 mm. of iVIagendie solution was given pre- 
operatively and 15 mm. postoperatively. The excessive use of 
morphine postoperatively is a factor in chest complications. 
It is our policy to have these patients turn from side to side as 
soon as conscious and continue to do so once every hour while 
awake for the next forty-eight hours. This prevents the col- 
lection of secretion in the bronchi, with resulting atelectasis. 
If morphine is used in large doses the patient sleeps for long 
periods without moving, and the morphine abolishes the 
cough reflex which allows secretions to accumulate in the 
bronchi, "i'i^aters' refers to cough reflex as the “janitor of the 
respiratory tract” and warns against its being abolished by 
excessive medication. 

The routine as described has been followed in a municipal 
hospital witliout special nursing care, and obviously the poor 
risks which we have encountered have been numerous. As 
stated previously, the average postoperative stay in our series 
of seventy-five cases was nineteen days. There were four 
deaths, one from pneumonia and three from peritonitis. 

One essential in the management of the ulcer ^ 

prevention of anoxia during and after the operarion. This has 
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been accomplished by proper hydration preoperatively so as 
to prevent shock or peripheral circulator)' collapse, the cor- 
rection of any existing anemia before operation, the use of 
morphine vet)' sparingl)' so as to eliminate tlie cough reflex, 
and the hourly change of poation ■which assists in deep res- 
pirations and prevents the accumulation of mucus in the 
bronchi. 

The surgical principles of gentle handling of tisnie, com- 
plete he?nostasis and carefni 'mound closure with nonabsorb- 
able material have been a factor in preventing distention or 
abdominal complaints and thus have made the frequent turn- 
ing of the patients much easier. Likewise the interest of the 
nursing staff and the resident staff in watching these patients 
carefully cannot be minimized as a very important factor m 
preventing chest comphcations in this series. 
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are forerunners to such imbalances are srill much of a mys- 
tep , and the pathogenesis of the condition is as varied as the 
clim’cal and experimental conditions concerned in its pro- 
duction.*’ °' 

Recent advances in our knowledge of these substances have 
been reviewed by At least mn of them may be some- 
what directly concerned in the pathologic physiologt’’ of 
gastric or duodenal ulcers, namely enterogastrone and uro- 
gastrone, both of which exert an inhibitor}’’ action upon the 
motyity and secretor}’ response of the stomach. The former, 
obtained b}* extraction of intestinal mucosa, and the latter, 
derived from urine, are apparently idenrical in physiologic 
beneficial action upon the AIann-’l'\^illiamson ulcers of experi- 
mental animals^- ' and upon the gastric and duodenal lesions 
of human beings.' Sandweiss and his associates found that 
the secredon of free acid by the stomach was not necessarily 
inhibited by urogastrone. Furthermore, they believe “the 
beneficial effect is obtained in some manner through stimula- 
tion of fibroblastic and epithelial proliferation, and formation 
of newly formed blood vessels.” 

Our present knou'Iedge of the autacoids produced within 
the gastro-intestinal tract hardly justifies extended dis- 
cussion, as modes of preparation, the therapeutic action, 
methods of administration and side-effects are not as yet 
sufficiently well studied to be of practical value to the phys- 
ician in the clinic or at the bedside. 

Hormones Formed Outside the Gastro-intestinal Tract — 
The ready availabilit}’ and kno\vn potency and actions of a 
number of hormones secreted by endocrine glands outside 
the gastro-intestinal tract proper have afforded opportunity 
to analyze their inffuence and the inffuence of disturbances in 
the respective glands by which they are produced upon the 
development and course of pepric ulcers. Such effects cannot 
be considered entirely apart from the consncudonal diathesis 
or from the neuronal pathu'ays simultaneously involved. 

THE CONSTITUTIONAL DIATHESIS 

No ty’pe of body build is apparently immune to the de- 
velopment of gastric or duoden^ ulcer, but several invesn- 



PATHOGESXSIS OF PEPTIC tXCER 


685 


sators,"- ® in die course of extended mensi^ studies, have 
described a type of individual prone to the disease. Robinson 
made measurements in 250 male padents ■u’ith xdcer and m 
7478 controls of the same sex, as a result of which he finds 
the ulcer patient different from the control in every respect 
except heisht. He is normal or underweisht, has a small thor- 
acic and diminished abdominal circumference, with a rela- 
tivelv smaller abdomen than chest. His blood pressure is Ion , 
particularly the s^'StoUc reading. He is of slender, narrow, 
linear bruld, possesting the so-called asthenic habitus. Among 
the case records of 103 patients with ulcer, collected from 
two general hospitals over a period of six years, and in which 
the type of body build was stated, in only four did we find 
the a^enic or lateral constitutional diathesis menrioned. 

'\'\'hether the habitus above described can be directly re- 
lated to glandular activin* appears to be a moot question, but 
the asthenic appearance and the low blood pressure suggest 
a lowered adrenal function and an increased vagal activin*. 

NEUROHORMONAU RELATIONSHIPS 

Nervous discharees and hormonal activit}* are coming into 
closer and closer relationship with each other through the 
efiorts of a host of workers in neurologic, endocrinologic and 
physiologic fields. The fact needs little emphasis here. The 
fundamental anatomic structure and functional capacities of 
the autonomic nervous s%-stem, the hormonal synergisms and 
antagonisms of its two great divisions, and ^eir influence 
upon gastric and intestinal secretion and motilit}- have re- 
ceived a large share of attention. Through the maze of our 
expandmg knowledge of the hj-pothalamus, much of conjec- 
ture has traveled with fact, bun broadly speaking, this area 
of the brain appears to act in conjunction with the pituitan- 
m regulating many bodily functions, includins water bai- 
lee. carbohydrate, protein and fat metabolism, '"sastro-intes- 
motility and secretion, body temperature, total metab- 
olism. and so forth. There seems to be little doubt that the 
nervous s>-stem and endocrine glands work together to 

majoritj- of known bofflv proc- 



686 


THOMAS H. McGAVACK 


The Anierlor Pituitary 

Disturbances associated urith states of insufficiency predis- 
posing to hypoglycemia will be discussed later. Our Case 
{q. V.) illustrates some of the noteworthy points to be con- 
sidered. 

The Posterior Pituitary 

Ulcerations in the gastric and intestinal mucosae have been 
produced^®’ and relieved*^* by the use of pituitrin and 

pitressin. Horvever, the ulcerations produced in animals by 
the administration of relatively large amounts of posterior 
lobe extract do not resemble the lesions seen in cases of ulcer 
in human beings. 

Rationalization of the use of pituitrin or pitressin in the 
treatment of gastric and duodenal ulcer is based upon several 
facts. Jores and Beck^® observed nocturia in txventy-two of 
thirty-one patients unth ulcer and in but tu'o of nventy-four 
controls, and believed a lesion in the diencephalon played an 
active part not only in the disrarbance of water balance but 
also in the manifestations of the gastric ulcer. Metz and 
Lackey^”’ noted similar disturbances of water balance with 
polyuria and nocturia in patients with a duodenal ulcer. A 
reduced secretory activity of the gastric mucosa has been 
noted foUoudng the use of extracts of the posterior pituitar}' 
in human beings. 

These facts have led Metz and his associates'” to administer 
posterior pituitary lobe powder to sevent>'-six patients with 
peptic ulcer. Forty milligrams of this material were given by 
insufflation four times daily, thirty minutes after each meal 
(for maximum effect in checking postprandial secretion) and 
at bedtime. Sixty-seven of these parienrs evidenced definite 
improvement not only in subjective symptoms but also in the 
appearance of the gastric mucosa after periods of treatment 
varjdng from three to six weeks. These investigators believe 
the slow absorption of the small doses used by insufflation in- 
creases gastric and duodenal blood How by its antagonism 
to acetylcholine which in this location has the reverse effect. 
Larger doses would have a vasoconstricting action associ- 
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ated with a rise in blood pr^sure, a phenomenon which was 

absent in all but two of their patients. _ , j- u . 

In the following instance of the association of diabetes in- 
sipidus and both duodenal and intestinal ulcerations, all of the 
obsen-ed neurohormonal factors were confined to the pos- 
terior lobe of the pituitary and the supra-optic nuclei. 

Case 1. Diabe-fes Insipidus Associated with Duodena! and Intestinal 
Ulcerations 

History. C. was an unmarried thi^^-ycar-old man with 
diabetes insipidus of twelve years’ duration, and advanced pul- 
monar>^ tuberculosis of at least one year’s sunding. For several 
years he had suffered from intermittent upper abdominal symp- 
toms described chiefly as bloating, belching and mild epigastric 
pains appearing one-half to two and one-half hours after meals. 

Exajitmation.—^xsiranznon revealed a thin, stoop-shouldered, 
pale, cooperative, and well oriented individual; he weighed 49.5 
kg. (108.9 pounds); his height was 169.2 cm. (66-6 inches); the 
lower measurements being 88.7 cm. (34.9 inches). Both the 
thoracic and abdominal circumferences were small. His blood 
pressure in mm. of mercury was 100 s\'stolic, 70 diastolic, and 
pulse rate, 96 per minute. The apices of the lungs were sunken, 
and signs of a biiateral tuberculous process with cavity formation 
were evident. There were no abdominal masses or areas of 
tenderness. 

His average daily urinary output was 14,000 cc. rismg at times 
to as high as 24,000 cc. and being variously influenced by volun- 
tar>' restriction and forcing of water and salt. 

A glucose tolerance test (1,75 gm. glucose per kilogram of 
body weight) revealed the following blood levels expressed in 
mg. per 100 cc.: fasting 94.3; one-half hour, 141.8; one hour, 
185.2; TOO hours, 200.0; three hours, 168.7. There was no gly- 
cosuria during the test. Urinary examinations were essentially 
negative except for specific gravities persistentiv below 1 004 
The basal metabolic rate was —10. Tubercle bacilli were rou- 
unely present m the sputum. 

Advimistraiion of Posterior Phmtary Extract.-Vitmtnn. 2 cc 
three times dail>% was prescribed to control the diuresis. After 
one day, the patient refused such treatment because it so greatly 
increased his abdoimnal discomfort, and produced cramdike 
pain. Dunng a penod of nvo week, several changes in dose and 
dosage interval were made, but even 0.5 cc. of the soTuSn four 
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The Ani’erior Pituitary 

Disturbances associated wth states of insirfficiencj* predis- 
posing to hypoglycemia mtU be discussed later. Our Case V 
(^. V.) illustrates some of the noteworthy points to be con- 
sidered. 


The Posterior Pituitary 

Ulcerations in the gastric and intestinal mucosae have been 
produced^^’ and relieved*' by the use of pituitrin and 

pitressin. However, the ulcerations produced in animals by 
the administration of relatively large amounts of posterior 
lobe extract do not resemble the lesions seen in cases of ulcer 
in human beings. 

Rationalization of the use of pituitrin or pitressin in the 
treatment of gastric and duodenal ulcer is based upon several 
facts. Jores and Beck*® obsen-ed nocturia in n^^entj^-two of 
thirty-one patients uuth ulcer and in but two of twenty-four 
controls, and believed a lesion in the diencephalon played an 
active part not only in the disturbance of water balance but 
also in the manifestations of the gastric ulcer. Metz and 
Lackey*'- *® noted similar disturbances of water balance with 
polyuria and nocturia in parients with a duodenal ulcer. A 
reduced secretory acrivit)’- of the gastric mucosa has been 
noted foUonring the use of extracts of the posterior pituitary 
in human beings. 

These facts have led Metz and his associates** to administer 
posterior pituitary lobe powder to seventt^-six parients with 
peptic ulcer. Forty milligrams of this material were given by 
insufflation four times daily, thirty minutes after each meal 
(for maximum effect in checking postprandial secretion) and 
at bedtime. Sixty-seven of these parients eridenced definite 
improvement not only in subjective symptoms but also in the 
appearance of the gastric mucosa after periods of treatment 
varj’ing from three to six weeks. These investigators believe 
the slow absorption of the small doses used by insufflation in- 
creases gastric and duodenal blood flow by its antagonism 
to acertdcholine which in this location has the reverse effect. 
Larger' doses would have a vasoconstricring action associ- 
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ated wth a rise in blood pressure, a phenomenon which was 
absent in all but two of their patients. _ _ 
ha the foltowins instance of the assoaauon of diabetes in- 
sipidus and both duodenal and intestinal ulceraaons, ail oi the 
observed neurohormonal factors were confined to the pos- 
terior lobe of the pituitan* and the supra-optic nuclei. 


Case I. Diabeies Insipidus Associated with Duodenal and Intestinal 
Ulcerations 

Hiitcry.— A. C. was an unmarried thirn--year-old man with 
diabetes insipidus of twelve years’ duration, and advanced pul- 
monary tuberculosis of at least one year’s standing. For several 
years he had suffered from intermittent upper abdominal stunp- 
toms described chieSy as bloating, belching and mild epigastric 
pains appearing one-half to two and one-half hours after meals. 

EvOTOTtfrion.— Examination revealed a thin, stoop-shouldered, 
pale, cooperative, and well oriented individual; he weighed 49.5 
kg. (108.9 pouni); his height was 169.2 cm. (66.6 inches); the 
lower measurements being 88.7 cm. (34.9 inches). Both the 
thoracic and abdominal circumferences were small. His blood 
pressure in mm. of merctuy* was 100 sj'stolic, 70 diastolic, and 
pulse rate, 96 per minute. The apices of the lungs were sunken, 
and signs of a bilateral tuberculous process u-ith carin* formation 
were evident. There were no abdominal masses or areas of 
tenderness. 


His average daily urinar}' output was 14,000 cc. rising at times 
to as high as 24,000 cc, and being variously influenced by volun- 
rar}' restriction and forcing of water and salt. 

A glucose tolerance test (1.75 ^ glucose per kilogram of 
body weight) revealed the following blood levels expressed in 
mg. per 100 cc.; fasting 94.3; one-half hour, 141.8; one hour, 
185.2; two hours, 200.0; tiuee hours, 168.7. There was no gly- 
cosuria during the test. Unnatj’’ examinations were essentiallv 
^ative except for specific gravities persistentlv below' 1.004 
"fte basal metabolic rate was —10. Tubercle bacilli were rou- 
tinely present in the sputum. 

Admimstradon of Tosterior Pituitary Extract.-Vlxmx^ 2 cc 
three times dafly, was prescribed to control the diuresis. Afte^ 
one the paaent refused such treatment because it so greadv 
increased his abdominal discomfort, and produced cramplike 
pa^ During a penod of two w'eeks, several changes in dose ^d 
dosage mterval were made, but even 0.5 cc. of the solution fom 
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tiin« d^y stiU produced colic for short periods of rime fol- 
lowing its adminjstrarion. The patient was changed to the intra- 
nasal application four times daily of 40 mg. of posterior pitui- 
tary powder. This relieved not onlj- the poh-uria, which was 
reduced to 2400 cc. in twentj'-four hours, but also caused the 
disappearance of the abdomind symptoms, except on days when 
there were rather gross dietarj* indiscretions. 

P oxtmorteiu Observations. — The patient died of his tuberculosis 
approximately two months after the described treatment was in- 
stituted.^As a result of a postmortem examination, the following 
diagnose were made: bilateral caseous ulcerarire tuberculosis of 
the lungs, to which death was attributed; amyloidosis of the liver, 
spleen and kidneys; ulceration of the small intestine, eriologj* not 
determined; degeneration of the supra-opric nucleus and of the 
posterior lobe of the pituitarx' gland in association with diabetes 
insipidus. 

Of special interest in the necropsx- findings were the condi- 
tion of the small intestine and the hypothalamus. The mucosa 
of the duodenum was congested; the first portion showed two 
small ulcers, the larger with a crater 0.3 cm. in diameter; both 
were in a state of healing. The terminal ileum showed several 
transverse ulcers with ragged and necroric bases and irregular 
edges, with but slight evidence of fibroblastic repair. On micro- 
scopic e.Taminarion, a tuberculous origin could not be proved 
for any of these lesions. 

The entire h}*pothalamic area xxith attached pituitarx’ xx-as 
studied grossly and by serial section. The only abnormal findings 
were a complete bilateral atrophy of the supra-opric nuclei and 
tracts, and a replacement fibrosis of the posterior pituitary. 

Conmiem.—The aggravation of intestinal sx'mptoms by 
large, rapidly absorbed doses of pituinin and the relief from 
smaller doses by insuSarion suggest that the conception of 
Aletz and his associates concerning the influence of posterior 
lobe extracts may be a correct one. The origin of the ulcera- 
tions is not clear. That none of them were tuberculous seems 
to be well proven by histologic studies. It seems likely that the 
nutritional state of the patient, his body build, and the gen- 
eralized toxemia resulting from his active tuberculous process 
produced or at least contributed to the production of the 
ulcer state. On the other hand, the disturbmces in water 
balance and the unopposed constrictive action of acetx-1- 
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choline in the splanchnic area may have been responsible. It 
is noteworthy that no tendency to h>-poglycemia ob- 
served in the post-absorptive state or m connecaon mth the 
appeaiunce of abdominal distress. 


the sex hormones 

The equal sex incidence of ulcer in the prepubertal } ears 
as contrasted with the inequahty in adult life speaks for the 
strons influence exerted by the gonads upon this condition. 

The preponderance of peptic ulcer in the male has for a 
long time raised the question of the protective influence of 
female sex hormones. Little attention has been paid to the 
direct causative role which male sex hormones may assume. 

A number of facts point toward the conclnaon that an- 
terior pituitar\*-like hormone, estrogens and, possibly, pro- 
gesterone exert a favorable action upon peptic tdceis, while 
anterior pituitarj- extracts containing the gonadotropic factor 
aggravate the ulcer condirion. Sandweiss and his associates^® 
found but one proved case of peptic ulcer among 70,310 
consecutive hospital adtnisaons of pregnant women. Other 
abdominal lesions occurred with usual frequency. In twenu'- 
five women with ulcer who became pregnant, tu'ent}' in 
thirn'-seven pregnancies were completely SATuptom-free, 
while four in fourteen pregnancies had nausea, gas and vomit- 
ing during the first two to three months and were then s>*mp- 
tom-free. Only one had ulcer ssTnptoms throughout preg- 
nancy, and she delivered ptemarurely. Thirt}* women with 
ulcer were smdied for endocrine abnormalities. Seven showed 
h>-popiruitarism or hypogonadism, or both; three had a mild 
hMJerthyroidism; two, a hj-pothyroidism; and two others, 
nontoxic adenomata of the thyroid gland. Eighteen, or 60 
per cent, had passed through the vienopmse or'presented un- 
equivocal signs and s)-mptoms of that state. 

^klnkelstein^^’ confirms the high incidence of nicer at the 
menopause. Forty of ninen- female patients developed their 
first s>-mptoms at that time. All showed relief of nicer and 
menopausal symptoms upon the administration of adequate 
amounts of ovarian follicular hormone, with a return of 
s>Tnptonis at varyring intervals foUowing the withdrawal of 
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therapy. He suggests that the ovarian follicular hormone sup- 
presses the function of the anterior pituitary hormone, ■which 
in excess is knovra to influence ulcers adversely. 

&tperimentally, Sandweiss and his associates^® demon- 
strated the fact that the life of MannAAfllliamson dogs could 
be prolonged by the use of anterior pituitar)’‘-like hormone, 
and that at death 50 per cent showed no ulcers while an addi- 
tional 20 per cent presented ulcers in various states of heah’ng. 
Two to 5 cc. injections of this hormone daily had no effect 
on the free and total acid secretion either in the human or in 
the dog. A high percentage of patients injected unth like 
amounts noted subjective improvement, but the authors be- 
lieved this u^as no greater than the relief obtained by other 
products parenterally administered. 

Case II. Menopausal Ulcer Syndrome 

History. —S. E., a forty-seven-year-old woman, was admitted to 
the hospital because of weakness, loss of weight, palpitation, 
tachycardia, nen’ousness, dizziness, abdominal pain and insomnia. 
These sjunproms had begun several months after a supravaginal 
hysterectomy three years pretdously, at which time, however, 
neither tubes nor ovaries were disturbed. Her abdominal discom- 
fort was more of an epigastric distress than actual pain, appearing 
in from one to two hours after meals, often subsiding spontane- 
ously, but promptly relieved by food or alkali. 

ExamTiation.—The patient was a well developed and nourished 
individual with no evidence of organic disease on physical e.v- 
amination. 

On admission, the urinalysis was negative, and the blood count 
was completely normal. A six-hour glucose tolerance test welded 
the following values for blood sugar in mg. per 100 cc.: 129.0, 
217.4, 162.6, 153.8, III.l, 113.0, and 117.0; the concomitantly 
passed urine specimens were sugar-free. Other blood chemical 
analyses in mg. per 100 cc. were: fasting blood sugar, 90.7; urea 
nitrogen, 11.1; sodium, 385.0; and potassium, 12.7. The basal 
metaboh'c rate was -f-l; the tracing showed numerous long, sigh- 
ing respirations. 

The patient’s electrocardiographic tracing showed changes 
characteristic of the menopause.-*- -- Roentgenograms of the 
gastro-intcstinal tract revealed an ulcer in the first poroon of 
the duodenum. 



Estrogenic Eowwne Therapy. -Under treatment ^^nh ero- 
genic hormone (progynon dipropionate, 1 mg. weeU) ) 

OTOoth diet, not only the patient’s menopausal but also her 
ulcer s%'mptoms promptly disappeared. The papent did not d^ 
carefuUy after a period of six u-eeks. Despite this fact, six months 
after beginrutig treatment and ttvo months after hormone therapy 
had been stopped, roentgenograms of the duodenum faded to 
reveal either a pylorospasm or an ulcer niche. 


Cot/nPient.—This patient had had no children throughout 
the period of active sexual life, although no contraceptives 
had been used. She showed no obvious stigmata of endocrine 
disturbances. On the contrary', she was well proportioned, 
although distinctly of the linear, asthenic or ptotic ty'pe of 
body build. Subjective sj'mptotns and objective findings of 
the climacterium as well as the ulcer symdrome were relieved 
by adequate estrogenic hormone therapy^ 


GLANDS CONCERNED IN CARBOHYDRATE 
METABOLISM 

The evidence for a disturbed carbohydrate metabolism in 
peptic ulcer has been thoroughly' presented by Ask-Upmark,^ 
who leans strongly to the conception that liver dysfunction, 
hypogly'cemia and diencephalic disturbances act in a some- 
what vicious circle upon the secretory and motor activity of 
the stomach by way of the vagus nerve. The focal point of 
his discussion is the hypogjyceppua observed in the course of 
oral glucose tolerance tests. Typical curves show a normal or 
subnormal fasting level of blood sugar, an early' high rise 
often suggesting a diabetic or prediaberic state, and a late fall 
to hypoglycemic levels. These changes are attributed by Ask- 
Upmark primaiily to liver damage as demonstrated by galac- 
tose-tolerance tests, with the pituitary, the adrenal and the 
hypothalamic centers acdng in a secondary role. It seems 
logical to assume that all these faaors may be mvolved but 
it IS an attractive hypothecs to believe that at least in some 
casK the glandular or diencephalic involvement precedes that 
takmg place in the liver. Both Sandler^ and Ask-Upmark ^ 
as weU as other obsen^ers quoted by them, note that the ulcer 
pam appears durmg the hy-pogly-cemic phase. Sandler has 
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successfuUj relieved the distress by the use of low carbo- 
hydrate diets which avoid the rapid changes in blood sugar 
produ(^g increased motor activity of the stomach via dien- 
cephalic-vagal pathways. 

Case III. Ulcer Syndrome Apparently Related to Hypoglycemia 

History.— M. T., a forty-thiee-year old male, developed a 
peptic ulcer tv'o and a half years ago following excessive mental 
and physical strain. Pertinent facts in the past historj’' included 
abnormal hunger since earh’’ childhood, worse when tired, and 
often only relieved by rest. For a number of j-ears prior to the 
discovery of the ulcer he had suffered from faintness and an 
“all-gone” feeling in the pit of the stomach several hours after 
meals, these symptoms being sometimes associated with sweating, 
especially after the evening meal and when unusually tired. 

The patient’s abdominal distress was usually relieved by alkali, 
but was always better from taking food. The tj^pe of food taken 
was important. Pain recurred most promptly and with greatest 
severity after a purely carbohydrate feeding, particularly of 
concentrated Sweets. Single blood specimens taken at the times 
when the patient complained most bitterly of the pain, the “all- 
goneness,” the weakness and the stveating invariably yielded 
values for glucose below 0.65 per cent, and on one occasion, as 
lou' as 0.45 per cent. 

Nocturnal pain was one of the outstanding features of this 
patient’s condition. Such pain occurred bec%vecn 2 and 4 a.m., 
and v'as never complete!}^ relieved by alkali, but always promptI_v 
removed by food. Blood sugar taken during one such episode was 
51 mg. per 100 cc. 

Exar/rimtiorj.— The padent was a well developed and nourished 
male, with a height of 162.5 cm. (64 inches), and a weight of 71.’ 
kg. (156.8 pounds). He was of the sthenic or lateral ts'pe of body 
build with full face, short, thick neck, and relaavefv broad 
shoulders. The blood pressure in mm. of mercun' was lOS sa-s- 
tolic and 75 diastolic. 

The presence of duodenal ulcer was confirmed by roentgenog- 
raphy. The results of a six-hour glucose tolerance test, evpr^ed 
in niilligrams per 100 cc., were; 80.3, 120.4, 135.4, 126.2, 75.1, 
58.0, and 82.1. 

Trextrj/eTit.—Symptoms have been reh'eved by frequent feed- 
ines of a diet containing approximately 90 gm. carbohydrate, 90 
cm. of protein, and 100 gm. of fat. This has been calculated on 
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a basal mointenaace requirement of 1800 calories so 
carbohvdrate fumisbes approximately 20 per cen^ protem 20 p 
cent, and fat 60 per cent of the calones, respectirely. 


Corme/rf.— Here there seems to be no question about the 
relation of pain to lotv blood sugar levels. The disttess tvas 
often not relieved by alkali alone, but invariably reheved by 
food; it xvas worse after sweets or a high carbohydrate meal, 
and minimal when a high fat, low carbohydrate diet was 
taken. Of course the possible influence of enterogastrone can- 
not be ignored in this connection. 

Ask-Upmark’ adduces interesting clinical facts to sub- 
stantiate the important role of hx-poglycemia in the patho- 
genesis of the ulcer syndrome, to nin 

1. Peptic ulcer and diabetes mellitus are rarely seen to- 
gether. 

2. In persons with normal storage of glycogen in the liver, 
ulcer is infrequent. 

3. Ulcer is almost unknown in patients with underfunction 
of the eosinophilic elements of the pituican'. 

4. Ulcer is commonly noted as a late manifestation of un- 
treated Addison’s disease. 

5. Ulcers are common in bums, where h 3 .*poglycemia is a 
frequent finding. 

The presence of nicer in inadequately treated Addison’s 
disease has been observed by us in W one instance: 


Case IV. Peptic Ulcer In Inadequately Treated Addison's Disease 


History,— L. a fifri'-three-year-old woman, was admitted 

to the hospi^ complaining of pigmentation of the sVin, weak- 
ness.^ Morexia. loss of weight, upper abdonhnal pain, nausea, 
vomiting, and an occasional attack of diarrhea. Because of weak- 
ness, she had been confined continuouslv to bed for the siv 
weeks prior to admission, and when first seen, showed in addition 
to her earlier symptoms marked disorientation.. Her pigmentation 
had begnn nvo and one-haif year^ previonslw and^the other 
spiptoms had been of gradual onset and increa^a severity since 
mat tune. “ ^ 


E^nnarion.-The outstanding ph}-sical findings included 
marked emaciauon, generalized darkening of the sldn to almoS 
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black about the extensor surfaces over joints. There vas pig- 
menation of the buccal mucous membrane. The heart vas small, 
me blood pressure in mm. of mercur}^ 55 s}’'stoIic, 40 diastolic. 
\^^en. the patient s condition permitted their determinationT the 
weight was 55.9 kg. (74.6 pounds), and the height. I6I.0 cm. 
(65.4 inches). Laboratory examinations confirmed the diagnosis 
of Addison’s disease with crisis. 

Coi/rse.—The patient’s upper abdominal pain was interpreted as 
a part of the sjmdrome so commonly seen in crisis, until it per- 
sisted well into the third week of hospitaUzation, and showed a 
tendency to be relieved by food, for u’hich, as soon as crisis 
was controlled, the patient evidenced more than an average de- 
sire. Gastro-intestinal roentgenograms revealed a pylorospasm. 
uith poor filling of the duodenal cap, and an ulcer niche in the 
postpyloric area. This improved under appropriate therapy; the 
presence of ulcer could not be confirmed on an e.xaminarion 
made six months later. Determinations of the blood sugar levels 
were made at or about the same time as each of the .x-ray 
studies, both before and after the administration of glucose. Each 
series of determinadons revealed a high tolerance for sugar, with 
no appreciable difference in the configuration of the curves on 
the two occasions. 

Co7W!!e7it.—Tht improvement noted in this patient was 
probably the result of the generally improved nutrirional 
state, rather than a specific influence of treatment upon car- 
bohydrate metabolism. This is borne out by the fact that the 
clinical symptoms subsided while the padenc was receiving 
desoxycorticosterone acetate, which is known to have no 
direct influence upon intermediam* carbohs’drate metaboh’sm, 
and parricularly no effect upon the storage of glycogen in 
either the liver or the muscles. 

Case V. Concomitant Influence of the Hypothalamus, the Pancreas 
and, Probably, the Adrenals and Ovaries upon the Course of 
Peptic Ulcer 

History.~Z. a n''ent>'-nine-year-old colored woman, had 
complained for five days of continuous epigastric pain radiating 
to the back below the scapulae on both sides. More or less con- 
stant nausea, blood-tinged vomitus aggravated by earing, and 
occasional tarr>' stools accompanied and aggravated the pain. 
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The patient stated that she teas perfectly TveU "noi *ree 
years previously, since which time she had had gradually m- 
'creasins “hunger” pains, appearing m the epig^um shorf> 
before “meals. This pain had alwat-s been relieved by food, but 


only incompletely by alkalies. , , i j 

During the past year the patient had lost 36 pounds, developed 
amenorrhea, and noted an increase in the severitv* of all her ouier 
s\-mptoms. A diagnosis of multiple ulcers of the duodenum mm 
duodenal obstruction was made and confirmed by x-ray six 
months prior to the present admission. Her catamenia was estab- 
lished at the age of fifteen and, until the present amenorrhea 
began, recurred regularly at thiitj’-day intervals and lasted four 


days nith moderate flow. 

E.Tj 7 ;?ii 7 ffrion.— Phixical examination revealed a markedly emaci- 
ated, asthenic individual in whom the only positive findings were 
a blood pressure in mm. of mercurj' of 95 st'stolic and 60 diastolic, 
and some tenderness in the epigastrium. 

On admission to the hospital, fasting values for the chenucai 
constituents of the blood in milligrams per 100 cc. were: urea 
nitrogen, 45; nonprotein nitrogen, 70; creatinine, 2.7; glucose, 
55 (later. 50 and 35, respectively); cevitamic acid, 0.71; chlorides, 
442; sodium, 335; potassium 15.1; total cholesterol, 150; esters, 
102. Plasma proteins in milligrams per 100 cc. were: fibrinogen 
0.61; albumin, 3.53, and globulin, 2 . 20 . The blood Wassermann 
was negative. The sedimentation rate was 3 mm. in fifteen min- 
utes; 45 nun. in one hour (Westergren method). Occult blood 
was found in the feces on more than one occasion. The bromo- 
sulfalein test revealed no retention at the end of thirt}.’- minutes. 
The results of galactose tolerance and Takata-Ara tests were 
negative. The carbon dioxide combining power of blood serum 
was 65 volumes per cent. 


Blood sugar values in milligrams per 100 cc., fasting and at 
half-hour intervals after the oral administration of 100 gm. of 
glucose, were; 35, 84, 84, 100, 100 and 80. In order to dhninate 
the factor of poor absorption, 50 gm. of glucose were given in- 
travenousU , and blood sugar determinations were made at fifteen- 
minute intervals ndth results as foUosvs, in milligrams net 100 cc • 
45, 312, 340. 165, 150, 70 and 35. mu cc.. 


Fractional gastric analysis with specimens taken at fifteen- 
minute intervals pelded total acid values of 65, 85 50 53 55 
respectively, md a free hydrochloric acid’ titer of 5 o’, 
respectjvely. Occult blood was present 
and lactic acid bacdh were absent. Roentgenograms of the gastro- 
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intestinal tract revealed a perforating ulcer of the duodenum 
vith partial gastric obstruction. 

Operation . — The stomach Avas resected 10 cm. above the pyloric 
opening. At the time of laparotomy, a perforated duodenal ulcer 
and a large inflammatorj’' mass involving the pylorus and the 
pancreas were found. The head of the pancreas was firm and 
indurated, and made free from the duodenum vdth difficult}’- 
The pathological specimen confirmed these findings and shoved 
the presence of an acute pancreatic edema. The islands of 
Langerhans appeared normal. 

Subsequent Course.— Six days postoperatively a fasting blood 
glucose vas 30 milhgrams per 100 cc.; nvo Ax-eeks later, 60; and 
four AA’eeks later, 120. An oral glucose tolerance curve three Aveeks 
after operatiA'e procedure showed values in milligrams per 100 cc. 
of blood at hdf hourl}- inten-als of SO, 90, 1 10, 105, and 95, 
respectively. The serum lipase and amylase on repeated examina- 
tion were AA'ithin normal limits. On two occasions postoperatively, 
esdmadons of blood proteins revealed a slightly lowered total 
figure and a rcA-ersal of the albumin-globulin ratio. Hemoglobin 
reached a Ioav of 22 per cent Avith a simultaneous decrease in the 
red blood cells to 1,000,000. Urinalyses, blood nonprotein nitro- 
gen constituents, chlorides and carbon dioxide combining poAver 
Avere normal throughout the postoperative course. 

fosvnortein OZ’fen.-jrtonr.— Important necrops}- findings in- 
cluded the presence of 2 liters of a light yelloAA*, cloudy fluid 
in the peritoneal cavit}* in Avhich many fibrous flakes floated. 
There AA-as, hoAA-eA-er, no generalized peritonitis. BetAA'cen the 
left lobe of the liver, the diaphragm, and the loAver end of the 
sternum, the left diaphragmatic dome, the transA'erse colon, a 
portion of the stomach, and the upper portion of the anterior 
abdominal AA'all, there Avas a pouch 20 to 30 cm. in diameter filled 
AA-ith a thick, yelloAA-ish-broAA-n material. There aa-os a large abscess 
just below the pancreas, reaching to the upper pole of the left 
kidney, from Avhich about 100 cc. of pus AA-as evacuated. 

The undersurface of the liA-er, the distal portion of the stom- 
ach, the pancreas, the duodenum and the transA-erse colon AA-erc 
matted together by dense fibrous tissue. Tlie gallbladder shoAV ed 
manA’ fibrous adhesions. The Ih'er and gallbladder together 
weighed 1440 gm. On section the liver appeared rcddish-broAA-n 
in color and someAA-hat flabby AAi'th a normal arrangement of 
lobules. The pancreas AA-eighed SO gm.. Avas adherent to all neigh- 
boring organs, and yet on section shoAved only moderate conges- 
tion. There Avere extensiAx superficial ulcerations in the mucosa of 
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Che ieiunum just below the anastomosis. Both adrenals shwjd 
sevelai smaU adenomata.' The ovaries were small, but otheruTSc 

''°§S^t^^Sscopic findings were an albuminous degen- 
eratfon and cloudy stvelling of the liver; muluple tergal emboh 
of both kidne>-s, -with old glomerulonephnns; nodular^ hN-p^- 
plasia of the cortex of both adrenal glands; an intersnaal pan- 
creatitis with foci of multinuclear giant cells and areas of absces 
formation; and active but immature graafian follicles m both 
ovaries, but no corpora lutea. 

Anjtormcjl Dtagnoses.Stims after gastric resection -wath 
sastrojejunostomy for peptic ulcer: pulmonary embolus; rob- 
diaphratrmatic abscess; intra-abdominal abscess; septicemia; ascites; 
bilateral hydrothorax; hydropericardium; adenoma of adrenals; 
bilateral diaphragmatic pleuris}*; cause of death, septicemia. 

C<?77i7/;enf.— Evidence for pancreatic and hA*pothalamic in- 
volvement -was present in this patient. From the histori*, one 
gains the impression that an increased vagal tone with h^'per- 
insulinism and increased secretor\' and motor activitx’ of the 
stomach appeared before any of the other changes. As the 
condition progressed, the vicious circle of Ask-Upmark^— 
hypoglycemia, vagotonia, diencephalic damage, decreased 
liver function, further lowering of blood sugar level and so 
forth— was established. The high postoperative blood sugar 
levek are not easily explained unless it be on the basis of an 
increased adrenal response to a septic state. 

There was no evidence of disturbance of the posterior lobe 
of the pituitary in this patient; moreover, the lesions pro- 
duced in the gastro-intestinal tract by the administration of 
extracts of this lobe, in no way resemble those of gastric or 
duodenal ulcer commonly seen in the human bdnsT 
Extracts of the anterior lobe of the pitmtarv containins 
the gonadotropic factor, and extracts of pre^ancv urine 
(A.P.L. factor) have been shown to have a beneficid effect 
on the healing of ulcers of the duodenum and jejunum 
Moreover, where they are present in excess, peptic ulcer does 
not develop.-^ Some features in the present case are indicative 
of severe underfuncnon of the anterior lobe of the pituitarv 
bordenng on the chmcal picture of Simmond’s cachexia The 
emaaanon, the weakness, the amenorrhea, the low^ basal 
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metabolic rate, the decreased blood sugar and so forth, espe- 
cially point in this direction. With the exception of the 
amenorrhea, all of these findings can be readily explained in 
other ways. It hardly seems likely, however, that the patient’s 
nutritional state as a result of pyloric obstruction was suffi- 
ciently severe one year before coming under obsen^ation to 
produce a complete cessation of menstruation. 

It seems evident that the development of peptic ulcer rep- 
resents a complex chain of events in which not only the stom- 
ach, but also the duodenum, the glands which pour their 
secretion into it, and neurohormonal disturbances in the 
pituitary, the hypothalamus and the adrenal all plav a part. 

SUMMARY 

1. Some of the factors concerned in the pathogenesis of 
peptic ulcers have been illustrated by reference to five cases. 

2. The constitutional background, neurohormonal inter- 
relations, and glandular associations of peptic ulcer have been 
discussed. 

3. The probable influence of the anterior and posterior 
pituitary, the gonads, the pancreas and the adrenals on the de- 
velopment and course of gastric and duodenal ulceradons has 
been mentioned. 
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GASTROSCOPY IN THE DIAGNOSIS OF DISEASES OF 
THE STOMACH* 


GORDON McNEER, M.D^ F.A.C.S.f 


G.astroscopic examinations have been carried out success- 
fuilv for a tinre sulSciently long to enable us to arrive at a 
critical opinion regarding their clinical usefulness. An indi- 
vidual limiting his practice to such v.-ork is very apt to exag- 
gerate the actual importance of the method. The average 
roentgenologist is so satisfied tsfith the results obtained by 
fluoroscopic and radiographic methods that he has no time 
to delegate to the study of gastroscopy. The surgeon says 
that he is gomg to explore the patient in any event and so he 
does not intend to subject his patient to gastroscopy. He asks 
the gastroscopist if he has discovered any early resectable 
gastric cancers not diagnosed by other methods. The latter 
is forced to say that it has occurred on only one or ttvo oc- 
casions during the course of over wo thousand such exam- 
inations, TAfliat then can be the value of direct visualization 
of the stomach? 

The material upon which this discussion is based has been 
studied in fire large metropolitan hospitals. The purpose of 
the investigaior has been to establish the correct diagnosis in 
each case, not to weigh the advantages of any one diagnostic 
procedure. In most instances the same person has likenuse 
either operated upon the surgical material or attended snch 
operations, hence a more truly critical point of view has been 
developed. The only conclusion possible is that gastroscopy 
is of great iniportance in the study of diseases of the stotnac'h 
n'hen employed hy a trained observer. 


' From the Gastric Service of jMemoxial Hospital. 
tAssistMt .Amending Surgeon, Alemorial Hospital-, Constrltant in Gas- 
troscopy, Neve \ork, Roosevelt, Metropolitan and Fifth Avenue Hospitals 
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Inflammatory Diseases 

Gustritis is a term, shelved in the past but recendy brought 
to light, that still confuses the conscientious physician. In- 
stead of clarifying the subject, gastroscopy has frequently 
added to the confusion. 

The standard classification of the gastritides is as follows: 
(1) acute- (2) superficial hypertrophic; (3) chronic hyper- 
trophic; and (4) chronic atrophic. 

Chronic atrophic gastritis is such a distinct endoscopic 
entit)’’ that more definite statements about it can be made. 
This process may be localized or generalized and is .easily 
recognized by even the neophyte. The involved area takes 
on a dirty grayish color through which course many tiny 
blood vessels, patterned after the branching nngs of a tree. 
This arborization is a distinct feature of atrophic gastritis and 
is always present in this disease. Such a condition is fre- 
quendy but not alu'ays found in patients suffering from ■vita- 
min deficiency diseases, pernicious anemia, gastric neoplasms 
and from unexplained causes. 

Although it is the end stage of chronic gastritis, atrophy is 
by no means an absolutely irreversible state, as has been 
sho'wn by Benedict, Abels and McNeer, and others. \'\fiere- 
as achlorhydria invariably accompanies diffuse chronic gas- 
tric atrophy, the latter is by no means constandy associated 
■with achlorhydria. Normal gastric mucosa, even hyper- 
trophic rugae, are frequendy seen in stomachs which are in- 
capable of secreting hydrochloric acid after the injection of 
histamine. 

Chronic atrophic gastritis cannot be visualized by fluoro- 
scopic or radiographic methods and has been demonstrated 
time and again by endoscopy. It produces such symptoms as 
belching, heartburn, diarrhea and fullness after meals ■\vhich 
can be relieved by the appropriate medication. 

Chronic hypertrophic gastritis, on the other hand, is a 
difficult diagnosis to esrabh'sh. Various states of gastric in- 
sufflation can produce a fullness or flattening of the rugae 
which must confuse even the most experienced obsen'cr. 
That a definite entity called “chronic hypertrophic gastritis” 
does exist is not denied by the author. This process produces 
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Fis:. 127.— Koentgenogram in chronic hypertrophic gastritis. 


problems have been confused uith antral carcinoma. Gastro- 
scopic investigation has usually clarified the diagnosis and 
obviated exploratory^ laparotomy. 

No consistent correlation exists between chronic hyper- 
trophic gastritis as shown radiographically and endoscop- 
ically (Figs. 127, 12S). The large linear filling defects seen 
on the greater curvature of the fundus on many x-ray film<; 
and interpreted as gastritis are almost never seen endoscop- 
ically as hyiiertrophied rugae. The word “hv'perrugosity” 
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probabl) better explains the redundancy of mucosal folds so 
often seen in the gastric fundus. The superficial variety is not 
distinct enough to warrant discussion. 

Acute gastritis may be erosive, hypertrophic, or phlegmon- 
ous. The acute variety occurs in the stomachs of chronic 
alcoholics and is satisfactorily treated b}' withdrawal of the 
exciting cause. The mucosa takes on a bright inflamed ap- 
pearance, often dotted here and there with superficial ero- 



Fig. 128.— Gastroscopic \iew of stomach shotrn in I ig. 127 ciironn. Iitpcr- 

trophic gastrins 

sions which look exactl) like small canker sores. This process 
likemse appears in the mucosa of the stomach subjected to 
gastrojejunostomy, most especially in the presence of hyper- 
acidity. It IS most pronounced adjacent to the stoma although 
it may appear as a more diffuse process. Frequently the dis- 
ease is so e.xtensive that the mere gentle passage of the gastro- 
scope over the inflamed mucosa will produce minor bleeding. 
Othenvise une.xplained gastro-inrcstinal bleeding has been 
solved by endoscopy in the case of such patients. The s>-mp- 
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toms are those of acute ulcer. Gastroscopy differentiates^ very 
often beween recurrent or so-called marginal ulcer and 
acute gastrids of the postoperative stomach. 


Postoperative Stomach 

Surgical intervention so changes the normal contour of the 
stomach as studied by radiographic methods that frequently a 
definite diagnosis cannot be established by any means other 
than gastroscopy. Visualization of huge, turgid, edematous 
and inflamed rugae is ample explanation of ulcer-simulating 
symptoms. The demonstration of a peristomal or marginal 
ulcer, can likewise be effected if one is present. 

The stomach subjected to partial gastrectomy is especially 
suited to endoscopic examination. Here again direct visual- 
ization is superior to the relief stud}’ of radiographic methods 
because of the distortion produced by the operative treat- 
ment. This is parricularl}’- true when srud)^iDg a postoperative 
stomach resected for carcinoma. The presence or absence of 
recurrence may be ascertained nith fair certainty. A state of 
chronic atrophic gastritis frequently supen^enes in these pa- 
tients. That severe hemorrhage can occur from this parch- 
ment-like membrane has been demonstrated in at least one 
instance in our experience. Prior to her gastroscopic examina- 
tion this patient was suspected of haring a recurrence of her 
gastric sarcoma. The passage of five years since the date of 
suspected recurrence is sufficient support of the endoscopic 
as opposed to the fluoroscopic opinion in this particular in- 
stance. 


Prepyloric Lesions 

Pyloric stenosis offers difficulties to the radiologist which 
should be surmounted by the competent gastroscopist. Dif- 
ferentiation between prepyloric and postpyloric nicer or even 
a small pyloric cancer causing obstruction to the gastric out- 
let offers difficulties to the radiologist which frequently are 
msi^ountable. The well trained gastroscopic observer can 
readily detemune whether or not there is a prepyloric lesion 
present. If none can be demonstrated the obstructing process 
can be assumed to be duodenal and therefore due to a benign 
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duoden^ ulcer. In the presence of demonstrablj' acdrc 
peristalsis through the entire pyloric segment, one can be 
re^onably^ certain that no infiltrating or ulcerative lesion 
exists in this area. Such a differentiation is of real importance 
in the case of older subjects as it is well known that simple 
gastro-enterostomy is the operation of choice if the pjdoric 
obstruction is due to chronic duodenal ulcer. Partial gastrec- 
tomy with its added risk should be urged though resen'ed 
for all prepyloric lesions causing obstrucrion. 



Fig. 129.— A, Roentgenogram of stomach demonstrating huge antral 
" fillin g defect” described as carcinoma. B, Same stomach after three weeks’ 
therapy on an ulcer regimen. Gastroscopy demonstrated a normal stomach. 
The “filling defect” was spasm secondaij' to duodenal ulcer. 

Differentiafion of Benign and Malignant Gastric Ulcer 

It is the opinion of this observer that accurate differenuai 
diagnosis between benign and mab’gnant gastric ulcer cannot 
be consistently established by endoscopic or any other means 
except rm'croscopic study of e.xcised specimens. On two re- 
cent occasions, ulcers which have shown all signs of healing, 
when confirmed by tdsual examinarion of the resected gastric 
specimens by one of the real e.xperts in patholog}*, have pre- 
sented incontroversial evidence of underlying cancer b> 
histopathological study. The experience of seeing many gas- 
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me uJceis heal gastroscopically is a gratifying one, thus con- 
nmMg the radiographic and clinical impression of a cure, 
buch patients should be examined at frequent inten’als for 
one )"ear before their release from careful obserration. The 
endoscopic criteria for both ulcer and carcinoma are just 3.s 



Fig. 132.— Gastroscopic demonstration of benign gastric ulcer at incisura 

definite and conclusii'e as are all others— and just as often 
completely upset b)’ microscopic examination of the opera- 
tive specimen. 

Oommeni 

The ai'erage office patient does not object to gastroscopic 
examination as much as to other endoscopic procedures. Ow- 
ing to the preliminar}’^ cocainization of the oropharj'nx, this 
method of study causes less distress than gastric lavage or 
intubation for gastric analysis. Because the interior of the 
stomach has acruall}’' been irisualized the subject feels parac- 
ularly reassured when told by the e.xamining physician that 
no disease e.xiscs in the organ under suspicion. 

The training of competent observers is the most important 
aspect of the problem non* that a satisfactoiy' insmirncnr is 
available. Too many physicians ernploy diagnostic instru- 
ments of all kinds without being uTlIing to spend an adequate 
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period of training before extending their use to private pa- 
tients. This practice is particularly to be condemned in the 
case of gastroscopy. Instead of discovering the presence of 
a gastric lesion passed over by the radiologist, a diseased stom- 
ach vtU be declared innocent, until such a time when both 
the unsuspecting patient and physician will be all too av'are 
of its real nature. 

There should be no rivalry between gastroscopy and radiog- 
raphy. Each method has its fundamental place in the estab- 
lishment of correct diagnosis of gastric lesions. It is the sum- 
mation of all our knowledge which offers the patient the 
greatest possible benefit of our experience, and to the ac- 
curate diagnosis of diseases of the stomach, gastroscopy mtU 
no doubt continue to make a real contribution. 
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GASTRITIS 


ARTHUR U HOLLAND, M.D.* 


\cvrE and chronic gastritis may be, and usually is, the 
re^t of some kind of trauma to the gastric apparatus, 
u'hether it comes through intemperance, overindolgence, m- 
adequate masticacion, irritating materials like tobacco and 
alcohol, or through hematogenic bacterial infection or toxic 
matters locally operative-, gastritis may be a part of the reflex 
indigestion of gallbladder disease and chronic disease of the 
lower right abdominal quadrant, the circnlator)' staSK of 
cardiovascular renal disease or reflexes through chronic fi- 
brosis of the lungs. It may come about through anatomic 
irregularities as in vagotonia or in the deficiencies or excesses 
of the endocrine st'stem. It can and frequently is induced by 
emotional stress done. Ail of tiiese possibilities are well 
knoun and appreciated by most internists. 

The indigestion that comes as a reflex and is made evi- 
dent only through spasm may here be excluded, but there 
probably is never a prolonged spasm of any part of the gas- 
tric muscularis that does not cause irritation of the mucosa. 
This may be a vein* superficial form of gastritis, a mere 
"flush’’ as seen by the gastroscopist, but it is a definite change. 
Or it may represent profound changes in all coats of the 
gastric wads. 


I will not dwell on these phases of gastritis. It is the ulti- 
mate possibilities of gastritis that I would stress; gastric ulcer, 
cardnoma and pemicions anemia, for example. We have for 
years known that gastritis may be a concomitant of ulcer and 
carcinoma. Thanks to the gastroscope, we are besinning to 
know that in gastritis we may and undoubtedly do have a 
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factor— perhaps an important one— in the eriolosv of these 
lesions. 

In my o^\^l experience, and in that of others, as recorded in 
the literature, there have been many cases in which gastritis 
has preceded, by many years, the onset of cancer. Doctors 
Carey, Macnider and Ylvisaker® state that in Jenner’s analy- 
sis^® and in their omt experience vdth gastritis, pernicious 
anemia and cancer, gastritis conditions the inividual for 
either cancer or pernicious anemia, or both. Jenner’s dia- 
gram^® is as follows: 

Not: Pemidoas anemia ->• Cancer 
But; Chronic gastritis Cancer 
J, Alncosal atroph)- 
Pemidous anemia 

CLASSIFICATION 

I briefly mention the classiflearion (Loclat'ood’s) that was 
employed many years before the development of the x-ray 
technic for rugal pattern study, and long before the invention 
of Schindler’s gastroscope. This classification for limited 
clinical purposes is sriU usable, particular!)' in the acute 
forms. 

Acxite Catarrhal Gastritis.— {a) dietetic or simple gastritis; 
{b) infectious gastritis or food poisoning; Membranous Gas- 
tr/rir— secondar>' to diphtheria, typhoid, typhus, pyemia, etc.; 
Fhleg)7Jonous Gastritis (acute interstitial gastritis)— cause al- 
ways microbic with alcohol often a predisposing factor; 
Toxic Gastritis— dxiQ to chemical irritants such as concen- 
trated alkalies and acids, metallic salts, arsem'c (fruit sprays), 
mercury, silver, etc. 

Locktvood^ classifies chronic gastritis thus: (a) those cases 
tvith hyperacidity; {b) those cases with normal acidity; {c) 
those cases with anacidity or achylia. This is obviously an in- 
complete classification. It does not describe the type of in- 
flammatoty' change, its extent, or its location. 

Schindler’s® classification of gastrin’s “is based on a co-rela- 
tion of gastroscopic findings with the course and progress of 
the disease. (1) Superficial gastrins; (2) atrophic gastric; 
(3) h>’pertrophic gastrin's; (4) gastritis of the posroperarivc - 

stomach.” 
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gastritis 


gastroscopy 

only a b>-stander’s limited experience in gastroscopy, 

I quote from McNeer and Barovrsla'^: 

“In ruperficid gastritis, the stomach has the appearance of a 
definite inflammatory reaction taldng pbce. The color is dusty 
red, and the mucous membrane is dull in appearance. There are 
hvperemic areas and erosions of vaiA'ing size and hemorrhagic 
spots may also be seen. Occasionally gray patches of tenacious 
adherent mucus are observed. 

“In bypertropidc gastritis, the outstanding impression that the 
observer sets is the marked increase in size of the rugae. In some 
cases, di^e does not appear to be any marked inflammatorv* re- 
action. However, the mucous membrane may appear thickened 
and swollen. The nodular formations which have been described 
frequently in the literature, we have only observed rarely. In 
some cases there is also a definite inflammatorA' reaction, here, it 
becomes more dificult to distinguish it from superficial gastritis. 

“In atrophic gastritis, the mucous membrane appears thin and 
pinkish gray in color. The rugae are either efiFaced or markedly 
thinned out and in some cases a fine network of veins is observed. 

“IVe have also observed a type of gastritis which is limited in 
extent. It may be confined to the antrum of the stomach. This 
antral gastritis may be any of the three varieties mentioned. An- 
other nyte of gastritis that is frequently seen is in gastro-enter- 
ostmmzed stomachs. Here the inflammarion is usually peristomal 
in extent and may be severe in inflammatoiy reaction. This re- 
action in the stomach has been observed in patients even several 
years after their operation.'’ 


Tbe Significance of Exaggerated Mucosal Folds 

I dare sax that many a gastric mucous membrane has been 
throxvn into accordion plaits as the result of anotioml stress, 
or even fear in anticipation of a gastroscopic or x-rav investi- 
gation. The frequent absence of rugal h^-pertrophy in gas- 
tritis cases at autopsies, even when formalin has been inuo- 
duced into the stomachs of the recentlv deceased subjects 
suggests that the vegetative nerves of the deceased have 
c^ed to operate rather than that obscuring postmortem 
changes have taken place. 

‘^^oostrated by the gastroscope 
.hat the deep folds usuaUy accepted by roentgenologists as 



714 


ARTHCR L. HOLLAND 


characteristic of gastritis can often be obliterated through ah 
inflation. They suggest that the usual air inflation necessar}' 
in gastroscopy may flatten out normal rugal folds and thus 
throw ^ doubt on at least some gastroscopic diagnoses of 
atrophic gastritis. 

Gastritis is not always localized in the gastric mucous mem- 
brane. It may involve all parts of the gastric wall. Internitial 
gastritis is characterized by such changes. 

The vegetative nervous mechanism is often involved and 
the rugae may thus be shown as exaggerated folds which be- 
come inflamed because of an irritated muscular layer beneath. 

Allergy could explain such phenomena through its effect 
on the muscle behavior by way of the vegetative nerves. We 
should not ascribe to exaggerated folds unwarranted signif- 
icance— at least, the exaggeration is not always an expression 
of inflammator)* changes in the mucous membrane itself. In- 
crease in size and number of the secretor>’’ cells of the gastric 
membrane, because of long overstimulation, may be respon- 
sible for the redundancy of the rugal folds, but this probably 
comes more often through a pulling up of the irritable spastic 
muscle flbers beneath. 

Foot^ states that actual thickening of the folds is to be 
demonstrated in some specimens, due to inflammator}' 
changes, and to increase in size and number of the secretory 
cells, particularly the mucous cells. 

CLINICAL AND X-RAY DIAGNOSIS 

As an occasional roentgenologist, I have not spent too 
much time in speculating on the general subject of gastnds, 
its etiology and pathology. I have, however, been particularly 
interested in antral gastritis, and that form of productive gas- 
tritis involving the greater curvature of the gastric fundus— 
not that I might add to my knowledge of the etiology and 
pathology of these lesions, but because they have given me 
so much thouble in differential diagnosis. 

The use of the gastroscope in this field is invaluable, bur it 
has limitations. It is in those cases in which it is not possible 
to employ the gastroscope, because of the patient s feats, or 
perhaps owing to his physical condirion, that wc must still 
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rely upon the clinical signs, the stomach tube and the 

In the interpretation of the x-ray fhis taken of diese parp 
it has been found of value to use a “fingerprint" method m 
diSerenriatinff exaffserated mgal markings from infilOTtion 
of carcinoma We'd! see these disquieting films from time to 
time. I have watched several such cases over a period of years, 
expecting at each check-up to have disclosed to me some 
evidence of neoplastic involvement- 
In some of these cases much time and wonn* could have 
been saved had we carefully examined the different fil m s for 
chanses in the mgal arrangements. This pattern can and does 
chanse from time to time in gastritis, but in carcinoma it re- 
mains fixed or progr^es in an orderly manner. 

To be of value these films should always be taken 
under die same conditions— a small water and barium meal 
of the same quantitj' and consistence in aU of the examina- 
tions. The prone position and balloon pressure give the b^t 
results. lATiea such films are taken at intervals over a period 
of time and are studied separately and superimposed one 
upon the other, one can usually differentiate cancer from a 
productive gastritis. The prints of the films in case II, to be 
presented later, will illustrate these points. 


SYMPTOMS 

The sv-mptoms of ckromc gastritis are not clear-cut. 
Kaus^ is usual, particularly in the atrophic form in which 
there is a degree of vagotonia present. Early sarietj* is here the 
rule. An epigastric presure distres and occasionally epi- 
gastric soreness after meals may be experienced, and also 
vomiting after large meals of unsuitable foods. In rare cases, 
strea^ of blood will be found in the vomitus. Mucus in the 
yomms or in the exacted test meal is characteristic. This is 
mnmately mixed witii the food returns. It is thick and 
^aous and does not float on the top of the specimen as 
doK swallowed nasopharv-ngeal mucus. .Alost of these sims 
and^-mptoms are met with in any form of indigestion. 

whether it be that Ox cancer or of any of the uastro-intestinai 
neuroses. “ xxxxtsmiii 
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Alcoholic gastritis gives the most constant signs and symp- 
toms. Here wt have early morning retching and vomiting, 
usually nith mucus, occasionally uith blood streaks, and a 
chronic lar^rngitis may persist and the pharj'nx is ahra3's 
irritable. These symptoms coupled with the alcoholic facies 
can hardly be misinterpreted. 

Since the climcal evidence of chronic gastritis is so vague 
and irregular, and often completely lacking, we must rely 
upon gastroscopic examinations and x-raj'’ studies better to 
understand this disease and differentiate it from more serious 
organic diseases such as ulcer and cancer. 

ILLUSTRATIVE CASES 

Case I. Acufe Gastrifis Resulting from Arsenic Poisoning, and Merg- 
ing into Chronic Form 

Miss C. S., a children’s nurse-governess, aged fora'-two years, 
was referred to me on December 9, 1941. Her illness had begun 
one and a half 3'ears earlier, with epigastric soreness and vomit- 
ing. Much gas pressure was experienced at irregular times and 
always after eating. She complained of a drj' throat most of the 
dme. 

The patient was at that time admitted to the hospital under Dr. 
Warren Titus, where he made a thorough study of the problem. 
The general physical examination, x-raj' studies and M^assermann 
test were reported as negative. The total gastric additj' was 
1 14 and the free hydrochloric acid was 1 10. The hemoglobin con- 
centration was 13.2 gm. per 100 cc. of blood, the red blood 
count 4,570,000, the white blood count 6800 and the differential 
count normal. 

The patient was in the hospital for about three weeks, and 
discharged much improved. She had been given a bland diet, 
Htamin medication, and sodium thiosulfate. After discharge from 
the hospital she remained sjuuptom-free for almost a year, except 
for a "weak stomach.” She then had a recurrence of the nausea, 
vomiting and epigastric distress. 

Again three weeks before the present check-up, December 9, 
1941, she reported poor appetite and drjmess in the throat. She 
had vomited recent food and some mucus several rimes 
diately after earing. She felt rather weak during this attack, but 

this weakness was only temporary. 

Our radiographic studies at the rime were negative, except 
for the exasEerated rugal pattern throughout the stomach, par- 
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Fig. 133. 



Fig. 134. 


Fig. 133 {Case I, December 9, 1941).— The hjipertrophied rugal folds 
are shown. The pattern is reasonably regular, and there is no evidence here 
of cancer. The arrow points to a rugal fold caught transversely. 

Fig. 134 (Case I, December 14, 1941).— A distortion of the greater curva- 
ture of the stomach is apparent. This could be mistaken for a classical 
cancer defect. 

ticularty in the pars media of the greater curvature. The small 
intestine studies -were negative for anv form of ileitis (Figs. 133, 
134). 
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Gastric anal 3 ’^sis gave a return of 20 cc., normal t)'pe mu- 
cus -f -f; total acid 58; free hj’-drochloric acid 40; occult blood 
negative. The urine was normal throughout, except for a faint 
trace of albumin. 

Arsenic had been found in the urine in her first hospital ex- 
perience, and several months later it was again found. 

This case illustrates a fairly common form of acute gas- 
tritis merging into a chronic form. The cause is often cfiffi- 
cult to recognize. It is usually due to indiscriminate spraying 
of fruit trees. 

Shortly before the onset of the trouble the fruit trees all 
about the grounds, including a vine growing up beneath the 
patient’s window, had been heavily sprayed with an arsenic 
solution. The padent noticed unpleasant sensations on breath- 
ing when her window v'as open. She had eaten of the sprayed 
fruit. The practice of Europeans of dipping their grapes and 
other fruits in their table water is a practical preventive meas- 
ure and not an affectation. 

The high cost of the arsenic test is probablj’’ responsible 
for our not recognizing this form of poisoning more readily. 
It is interesting that the small intestine did not show any 
effects of the poisoning as it so often does. 

The patient has reported, December 18, 1941, almost com- 
plete relief, but she finds that she can take only small meals 
in frequent feedings of reasonably bland foods. It is unfor- 
tunate that we were not permitted to use the .gastroscope in 
this case. This patient will no doubt ultimatefv recover bur 
will likely continue to be sensitive. Condiments and alcohol 
will never be a comfort to her. 

In the x-ray films (Figs. 133, 134) note the coarse and deep 
rugae, particularly on the greater curx'ature of the fundus. 
We have in some such cases mistaken similar or more e.xag- 
gerated distortions for neoplastic infiltration. Tliis is always 
a difficult problem, but it can usually be settled through gas- 
troscopic studies. 

Case fl. Anfral Gaslrifis Probably Secondary to Duodenal Ulcer 
AI. S., a professional man, aged fifty years, was admirtcd 
Januarx' IS, 1926. Indefinite gastro-inresrinal sj-mptoms, such as 
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shVht nausea and intense saliration at irregular am^ unthout 
relation to meals, had been present for ek ye^ 
missioa. The attacks urould last about a U'ceL unth rehef foUou - 
ino- for a month or more. There rras no pain at fir^ except for a 
cMt ache in the lower right quadrant. This was thought to have 
due to a stone in the right ureter, which later on w^ passed 
followed by relief of the pain, but the nausea continued. 

Prior to this, while in France in the army, the patient sunered 
severe diarrhea, which lasted for over a month, and since then 
on rare occasions has had looseness of the bowels. 

On Januart- 2, 1926. following a large family dinner m'th 
somewhat more alcohol than usual, the patient began to experi- 
ence unawinff epigastric pains with nausea and lack of appetite. 
The pain was only slightly relieved by food and alkalies, but 
otherwise it had no relation to the time of eating. It contioued for 


six daA'S. Vomiting ensued and persisted for a short time after 
that There was a small quantiu- of blood in the vomitus— on one 
occasion a small clot The salivation first complained of persisted. 
Before the onset of this pain he had been given a solution of 
iodine presumably for the salivation, but this bad oidy caused 
nausea and vomiting and was soon discontinued. 

Findings of the ph,vsical examination at this time were nega- 
tive, except that there was a definite but not nrnked tenderness 
in the epigastrium and slightl)' to the right. The general physical 
examination was essentially negative throughout. 

Gastric anal>-sis gave a return of 10 cc.; total acid 50; free 
hydrochloric add -H); occult blood positive -f; thick mucus -t- -U. 

Badiographic examination showed the chest organs to be ap- 
parently normak also the esophagus, stomach (Fig. 135, A) and 
all three parts of the duodenum except that there was consider- 
able antral spasm. The colon, twents'-four hours later, was found 
radiographically to be quite noimd throughout. The appendix 
was nor visualized. It was probably retrocecallv placed. There 
was no tenderness in this region. A. di^osis of subacute antral 
g^tis was given, and the patient was placed on a bland diet 
He responded at once to this treatment, and was fairlv well for 
about three months. 


Ac that time. April 7, 1926. a defect of the lesser cnrvatnre of 
the duodenal bulb was seen and the antrum had assumed a peculiar 
oudme (Fig. ISj, B). It looked as though there was a penetrat- 
ing defect on iG greater curvature. Gastric analrxis this time 

hydrochloric acid 46- occult 
blood neganve; thick mucus -i-. ucctut 




Fig. 135 (Case Il).—A, Jan. 18, 1926. This film shoses the duodenal 
bulb to be normal, except for a small indsura on the greater curvature. 
Under fluoroscopic manipulao'on this mas filled out normally. The dis- 
torrion of the gastric antrum is apparent. It suggested neoplastic involve- 
ment. 

B, April 7, 1926. A different pattern of the c.v3ggcrated rugae is apparent. 
The duodenal bulb is seen to be defective under fluoroscopic manipulation. 

C, Mar. 10, 1930. This suggests “fingeiprinring” of the antrum; bulb 
defective. 

D, Xov. 20, 1931. This film shosvs the mgal pattern to have changed 

E, Sept. 26, 1941. Again the rugal pattern of the antrum has changed. 

720 
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The patient was then giren a neutralizing of mag- 

netinm, soda and bhmntk This appeared to relieve to conad- 
erablv and he remained reasonably well for a year while following 
the bland diet and taking the neutralizing powder. 

Our nest radioeraphic examination, March, 1930, showed the 
duodenal defect ctolv, and the antrum was verx-. irregular in 
outline, but pliable (Fig. 135, C). These fflms mggested the posi- 
bilitv of neoplastic degeneration, but tiie pli^ilitj’’ of the paK 
under fluoroscopic manipulation, and the high acid, made diis 
possibiliti’' seem remote. Permission for an exploratory operation 
was refused. The appendix was visualized and appeared to be 


normal. 

In November, 1931, the same defects were visible, but the 
antral defect could be effaced through hand pressure, and the 
rugal pattern had changed (Fig. 135. D). Gastric analysis gave a 
return of 15 cc.; total acid 96; free hydrochloric acid 86. 

In 1940 the patient reported having had no simiptoms since the 
last examination except a sense of nausea at irr^ular times and 
occasionally the salivation previously complained of. Since that 
rime until the pr^ent. many films have been taken and they 
always show the defective duodenal bulb and the irregular rugd 
pattern of the antrum with marked defects in its contour (Fig. 
135, £). It is apparent, however, in comparing these films that 
the antral defects are never quite the same, and under fluoroscopic 
manipulation the}' can alwax's be pressed out. The acid values 
have remained high and usually there has been mucus in the 
gastric returns, particularly when nausea has been a feature. 


It is in this form of gastritis that ive would expect help 
through the gastroscope, but we have not been permitted to 
use it. One interesting feature in this case is the occurrence 
of dtiodew} 7iJcer. Wc did nor in the first few examinations 
recognize the defect of the bulb, and the svmptoms were 
never too suggestive of this disease. It has been suggested by 
some who have examined the patient and the film's , that the 
antral defects could have been caused by adhesions secondarx* 
to the duodenal lesion. I cannot agree with this because o*f 
the pliabilit}* of the antrum, and because die rugal pattern 
chmges in ever}' set of films that have been taken over a 
penod of sixteen years. That the gastritis is secondarv to the 
peptic ulcer is reasonable to believe. Alcohol mav have been 
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a contributing factor. l^Tiile the patient for years regularly 
took alcohol, it was never to such an extent that in itself it 
could have been responsible, but it may have been a predis- 
posing cause. 

The^ appendix as a reflex cause has • been considered. 
Chronic disease in the lower right quadrant often does cause 
intense antral spasm operating through the ileopyloric reflex. 
It is likely that antral gastritis can thus be brought about, 
but in this case we are apparently dealing vith a norma! 
appendix'. 

TREATMENT 

There is no specific treatment for gastritis. It is largely 
dietetic and expectant, which really means that we do not 



Fi?. Ijfi.-Carcinoma of the stomach wth sorrounding gencrahzed 
atropWc eastritis. (From the Pathological iMnseum of the Cornell Univer- 
sity' Medical College, Xew \ork.) 

know what to do outside of using the classical acid mi.xture. 
when the acid is low or absent, or by giving an alkaline 
powder vdth bismuth in hj'perchlorhydria. If there are pain 
and soreness, orthofonn (2 or 3 grains orally) or 
may prove to be temporarily helpful. AWd, well diluted 
saline la.\-arives may be tried. Olive oil before meals is often 
a comfort. Lavage is contraindicated since it removes the 
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valuable protective mucus and only tramnatizes a sensitive 

“TS frequent-feeding diet is essential Jong ud* «« 
related generf hygiene. If vitamin medlcanon is mdicated, 



Fis. 137.— Perforated ulcer of the stomach tvith hj-pertrophic ulcer gas- 
tritis.'^ (From the Pathological Museum of the Cornell UniTersity Medical 
College, Xetr York.) 

care must be used to avoid stomach irritation. In alcoholic 
gastritis, large parenteral doses of thiamine hydrochloride 
should prove of some value. 
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COMMON DIGESTIVE DISORDERS OF INFANTS AND 

CHILDREN 

PHILIP COHEN, M.D.* 

VOMITING 

In llie Newborn: 

VoMirDTG in a ne\''boni baby is most frequently of a fwwc- 
tiovjl nature. Some babies stv^ow a great deal of amniotic 
fluid in the process of being bom and vomit in order to rid 
the stomach of this foreign irritating matter. Ever}' newborn 
baby suffers more or less from shock, and if feeding is begtm 
before this has worn off vomiting is apt to ensue. Too rapid 
nursing is another cause of vomiting. The hypsrtonic child, 
with an excessive irritability and tonicit}' of his voluntary 
and involuntar}' s}'stems, vomits xtith great facilit}'. This may 
occur to such an extent as to suggest pylorospasm, but, atide 
from failure to gain weight, the sxTnptoms are not alarming 
and quickly improve. Phenobarbital in doses of Vs grain three 
or four times daily is sometimes quire effective in controlling 
the vomiting and restlessness in cases of exaggerated vomiting. 
Other forms of functional vomiting, such as due to overeat- 
ing and gulpmg of food, readily respond to reduced milk and 
caloric intake. 

.More violent forms of vomiting which arouse greater 
alarm in the newborn baby occur in lailk allergy, winch re- 
sponds immediatel}' to the omission of cow’s milk and the 
substimrion of another t}-pe of fe'eding, namely, goat’s milk 
or a formula derived from soy bean, or amino acids, mixtures 
which are now available commercially. 

^Iuch more serious is the early vomiting of congenital in- 
testina] obstruction. Vomiting beginning from birth and con- 
tmuing with a rapid down-hi ll course in a newborn baby 

* Attending Pediatrist. Beth Israel and Broio: Hospitals. 
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DIGESrnX DISORDERS OE IXFAXTS 

genital nature, particularly malrotation of mtesmes \nth 
volvulus, is not infrequently met m older infants. Roentgen 
studies xviU reveal this disorder which is usually amenable to 
good surreal techme. 


In Children: 

la children, the most common single cause of vomting is a 
psychogejitc and ijeiiTOgsuic ivib^lcmce. It is amazing to see 
how earlv an ase vomiting can be a mechanism of defense 
or rebellion. This may become habitual and continue M’ith 
slisht cause for vears. ell known is the ease with Vi hich 
excitement or other intense emotions can imtiate vomiting. 
The common example is the child who cannot eat breakfast 
and vomits ever\' morning before going to school. .Many chil- 
dren will vomit if their food is not finely pureed, for the 
contact of a particle of food with the throat may set up a 
gagging mechanism. Allergy, however, is not a frequent cause 
of emesis in older children. If a child is intolerant of fat. he 
should be put on a high carbohydrate, low fat. low residue 
diet with small, frequent feedings. 

Cyclic vomiting is most apt to occur in children "with a 
Tisiiropithk background, often brought to the front by an 
infection or an emotional complex. 

An infection, although less often a cause of vomiting in 
older children than in the very young, may be a factor. 
Appendicitis, peritonitis, mesenteric adenitis, food poisonins, 
gastro-enteritis and meningitis must always be borne in mind 
as a cause of vonuting in children vtiih an elevated tempera- 
ture. Cerebral lesions such as brain tumor or abscess are un- 
common as a cause of vomiting at this aue. 


DIARRHEA 


The second great disorder of the intestinal tract of infants 
and children is diarrhea. If protracted, diarrhea is a ver>- seri- 
es s\-mptom. leading to dehydration with drculaton' cer- 
ebrd, and renal s}-mptoms which demand a restoration of 
flmd and elemoh-tes. In severe cases, a period of starvation 
tor from tn-elve to twentj-four hours is necessarv in order to 
rest the imtable mtestmal tract. During this tiihe parenteral 
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should excite suspicion of intestinal obstruction. If the ob- 
struction is at the duodenum, vomitus with bile uill generally 
be visible. There nil! be upper abdominal distention vnth a 
large gastric outline, and a visible, palpable duodenum, and 
an absence of stool. If the obstruction is lower, generally at 
the ileum, distention is more generalized, but the s>’Tnptonis 
are similar. A flat film will reveal not only the obstruction 
but the site of the obstruction. Immediate surgerv’ is indicated 
if the baby’s life is to be saved. In capable hands, surgery 
results in recovery in 25 to 50 per cent of the cases. 

Fylorospasin and pyloric stenosis are characterized by pro- 
jectile vomiting, scant stools and loss of weight. If there is no 
response to medical treatment and if a mass in the pylorus is 
palpable, the case is one of pyloric stenosis and an operation 
should be performed as soon as possible to achieve the best 
results. Skipping from formula to formula null be of no avail; 
this is an organic disease of the stomach and nor a mere 
dietary disorder. If the condition is that of simple pyloro- 
spasm, small, frequent concentrated feedings are indicated 
plus the administration of atropine, either by hypodermic or 
by mouth, tn-enty to thirty minutes after feedings. The dosage 
varies from Kooo to %oo grain, depending upon tolerance 
and need. The smallest effective dose should be used. Atro- 
pine fever and poisoning should be carefully watched for and 
the drug stopped at the first suggestion of drug toxicit}’. 
Sedation in the form of phenobarbital, Ys grain four times 
daily, may also be used. Careful feeding— with the child fed 
and kept in a semisitting position, the body tilted to the right 
—is sometimes a helpful adjuvant. This position may also be 
of aid in functional vomiting. 

In Older [nfanfs: 

In older infants the most common causes of t'omiring are 
overfeeding and infection, and the remedy is reduction of the 
food intake. Allergy also may cause vomiting at this age. 
Cerebral infections such as meningitis may produce vomting 
and for this reason must always be excluded in one s differen- 
tial diagnosis; such disorders call for specific treatment as well 
as diet^' changes. Incomplete imesthial obstruction of a con- 



PlGESm-E OT IN-VAXT? ANT* CiilU>SEX . 

ricul^-lv thoi=e of the h>T"~onic nT?* be ditterenmtcd 
from mie dbxrhee.. The-e movements are the rejdt ot an 
incroased perlsrelsis of the inte^ine emd the srools 

ire nom'jd in anpearance. For a shorr time one may tne^\ 
xn-en or eight normal stook drdly \vithont alarm ana \nm- 
ont resorting to a reduction of diet, tor the number ot stools 
snonraneoudv becomes normal in a few Q.'o s. ^ 

* Another t\'pe of frequent stool that must be ditierenriated 
from diarrhea k that of the starving baby. Due probably to 
huncer contractions, the staiving b.iby s bowel n'.o^ ements 
are treauent but the ^deld consists only ot a scant amount Oi 
mucus and intesdnal secrenons. There is no red stool. An 
analysis of the diet will reveal an extremely low caloric in- 
take; the treatment is to increase and not decrease the food 
intake, 

Pasentekal Diarrheas.— Even if not enteric in nature, ct; 


rmeemm 


-;aY a pr;r;ar;. cansc of amrrl-ea. Thus, a res- 
piratory infection. p.irticul.irly one of streptococcus origin 
such .as otitis media, is vere ;ior to c.ause di.arrhea. famViiJcr/v 



, endidtis and peritonitis in children may also produce di.ir- 
rhea. Occasionally a procriris is the causative agent; this may 
be infectious, sometimes gonorrhed, or it in,iv be the result 
of contact with the oiaper, with a. resultant indanim.ation of 


condition. 

Treataiecct.— I n generaJ. the treatment of di.axrhe;i is aJ- 
r-Tst e;ti.Tc.'_y diemrY. The only drug which is specificallv 



In Older children; 

In older children, the Ruiie thcrors ;ire likelv to produce 
sh-arhui except that epidenuc diarrhea does not occur .ind 
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fluid must be administered, preferably in the form of a coii- 
tmuous venoclysis of glucose and Ringer’s or Hartman’s so- 
lution. Feeding is restored ver>- gradually, beginning trith 
OTall amounts of diluted formula at frequent interr^, and 
mcreased only as the gastro-intestinal ^mptoms subside. 

In fhe Newborn: 

In the newborn, diarrhea is most serious. Epidejjiic diar- 
rhea is a disease of unknomi, insidious etiolog}' attacking 
only newborn babies, and running through nurseries trith a 
high mortalit)' rate. The onset is n-ith diarrhea, but loss of 
weight, fever, anorexia and vomiting follow rapidly. There 
is no blood in the stool. The children die either of secondary 
infection or from the alimentar>’- into.xicarion caused by the 
uncontrolled diarrhea. The treatment is a sharp reduction of 
caloric intake -nuth a formula of high protein, low fat, and 
low sugar content. If s}‘mptoms continue, starvation and par- 
enteral fluids are in order. 

Infectious diarrheas in the newborn are differentiated from 
epidemic diarrhea by the presence of inflammatoiy' elements 
in the stool, namely, blood (usuall}’-) and mucus, and by the 
early onset of fever. Enteric organisms in the stool culture 
indicate diarrhea of the infectious or bacterial nature. The 
most commonl}’ found organisms are the dysenteric and sal- 
monella groups. Rare are the cases attributable to the .Morgan 
bacillus and the Bacillus dispar. In every case of persistent 
diarrhea, the stools vmst be repeatedly examined bacterio- 
logically. 

The presence of blood and mucus in the stools of a new- 
born does not necessarily mean an infections diarrhea. Just as 
the sm^allowing of an inordinate amount of fluid and decnrus 
may iniriate vomiung. so may it result in diarrhea accom- 
panied by blood and mucus in the stool. Generalized xusceral 
congestion due to asphjoda may cause blood to appear in the 
stools— the so-called blood in the normal stool of the nev - 
bom; Catharsis in the newborn may also cause bloody stools. 
And it must not be forgotten that overeating by infants as 
well as by children may cause transient diarrhea. 

The frequent intestinal movements of some babies, par- 
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ticularlv those of the ht^jertonic tt-pe, must be differentiated 
from tree diarrhea. These movements are the r^t of an 
increased peristalsis of the ht-pertomc mt^e and the stools 
are no rmal in appearance. For a short time one may view 
seven or eight normal stools daily ivithout alarm and vnth- 
out resorting to a reduction of diet, for the number of stools 
spontaneously becomes normal in a few days. 

Another tvpe of frequent stool that must be differentiated 
from diarrh^ is that of the starving baby. Due probably to 
hunger contractions, the starving baby's bowel movements 
are frequent but the jneld consists only of a scant amount of 
mucus and intestinal secretions. There is no real stool. An 
analysis of the diet iviU reveal an extremely low caloric in- 
take; the treatment is to increase and not decrease the food 
intake. 

P.XREXTERAL DuRRHEAS.— Even if not enteric in nature, an 
tnfectwn may be a primary cause of diarrhea. Thus, a res- 
piratory infection, particularly one of streptococcus origin 
such as otitis media, is vert’ apt to cause diarrhea, particularly 
in younger children. Treatment consists mainly in caring for 
the primar\- infection and reducing the intake of food. Ap- 
penicitis and peritonitis in children may also produce diar- 
rhea. Occasionally a proctitis is the causative agent; this mav 
be mfecdous, sometimes gonorrheal, or it may be the result 
of contact with the diaper, with a resultant inflammation of 
chemical or bacterial nature. The proper sterilization of the 
diaper, with or without leaving the baby's diaper completely 
off until the inflammation subsides, will usually clear up the 
condition. 

Treatmext.— In general, the treatment of diarrhea is al- 
most entirely dietary. The only drug which is specifically 
useftd IS sulfaguanidine in dysenten.-. l to ly. crrains per 
pound of body weight daily, in divided doses at intervals of 
four to sLx hours. Opiate are only for s\-mptomatic relief in 
case of pain. Bismuth mixtures are of no genuine avail 


In Older Children: 

In older children, the same factors are Hkelv to produce 
diarrhea except that epidemic diarrhea does not occur and 
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parenteral infection lias less effect. At this age there is also 
no diaper problem. Colitis, however, is more apt to occur in 
older children and is recognized by its protracted course and 
stubborn resistance to therapy. As in infants, older children 
can have the doubtful pleasure of diarrhea because of exces- 
sive fondness for food. 

DIARRHEA CHARACTERIZED BY LARGE BULKY 
STOOLS 

In the diarrhea caused by pancreatic deficiency and celiac 
disease, we hare a form of diarrhea not infecrious, not due 
to overeating, and not due to faulty diet, but due to an in- 
ability to digest or assimilate a normal diet. The stools are 
large, usually foul, and contain undigested elements m‘th a 
high fat residue. 

Diarrhea Due to Pancreatic Disease 

It is only in recent years that we have come to recognize 
that infants may be bom with pancreatic disease. If this is 
present at birth, the meconium may be so thick that obstruc- 
tion results, usually in the ileum, and if unrecognized and 
not inteUigendy operated upon, death will result. 

In early childhood, in spite of all measures, the baby has 
diarrhea and because of faulty fat digesrion exhibits signs of 
vitamin A deficiency. Thus the keratinized bronchial epith- 
elium may cause pulmonar)^ atelectasis, and predispose to 
pneumonia and bronchiectasis. The symptoms of diarrhea and 
pulmonary disease of some duration in an infant who is 
marantic, in spite of good caloric intake, calls for an inves- 
dgarion of the pancreatic enzymes, by duodenal drainage or 
in the stool, and a study of vitamin A absorption into the 
blood. 

Treatment.— A^Tien diagnosis is established, treatment is 
a protein and banana diet u*ith the oral administration 
of 5 grains three times daily of pancreatic extract, and ctVj- 
mins. Thus a fatal disease can at times be averted. In milder 
cases, the children live bur assume a form of indigesnon 
difficult to distinguish from celiac disease but amenable to 
the same therapy of pancreatic extract and diet. 
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Diarrhea Due io Celiac Disease 

aiiac disease occurs in the lauer part of infancy some- 
what before or after a year of age. It is characterized b. th 
marantic state, the distended belly, large, fo^, _greas>- stools, 
<Tra^-ish in color, signs of osteoporosis a^ nckets due to 
fauin- absorption of fats and ntamm D. Glucose gi\en b> 
mouth results in httle rise of the blood sug^, and x-ray study 
of the -^all intestine shows the segmentation, feathering and 
clumpins. also seen in Titamin B deficiencies. ^ ^ 

— The cure of this disesisc is tedious 3nd ui" 
volves the expenditure of much time, taldng months to years. 
Recent reports from the Harvard school have been most en- 
courasinsT for, in addition to the usual nigh pTotein mid 
banana diet, they administer large doses of crude liver extract 
and vitamin B parenterally. This is reported to ameliorate 
the fauln* absorption which is reputed to be the basis of this 
disease. The resHts in restoring health have been better than 
customarily seen. 

Diarrhea Due io Chronic Intestinal Indigestion 

During die last decade I have seen a number of babies with 
siTuptoms suggesting the celiac sjTidrome or pancrearic ’m- 
sufficiency. These babies have large, frequent bowel move- 
ments, do not gain well, and have a diminishing appedte. 
This is a form of intestinal indigestion which, in these later 
years, seems to be defimitely on the increase. A careful his- 
tor>- almost invariably brings to light that these babies have 
been fed an extravagant diet in the early months of life. Not 
only cereal, but vegetables, eggs and even meat have been 
given at four or five months of age. This is an observation 
which has been confirmed by odier pediatricians and be- 
speaks a definite danger in the sensational but ill-advised 
feeding of infants. Tins untoward feeding is a practice which 
should be condemned and can only be so condemned bv re- 
peated revelations of the disastrous consequences on the in- 
tes^ funenon in infant victims. It mav be a lon^ time 
before nonnd function is restored in these cases bv tiie ex- 
treme himtauon of fats and carbohydrates and the’ adminis- 
tration of large amounts of vitamins, which in some cases 
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have to be given parenterally. The treatviem is the same as 
for ceh’ac disease. 


CONSTIPATION 

One of the most frequent complaints of mothers about 
their children is constipation. As a threatening symptom it is 
much overrated, for u-ith the exception of some underlying 
organic disturbance, such as obstruction, it seldom causes any 
harm. It is an obsession with most people that bowels must 
be moved ever}'’ day at all costs. In the infant, constipation 
may be a cause of abdominal pain and crjnng on the act of 
defecation. Fissure in ano may result causing a film of blood 
outside the stool, l^'hile this is undesirable it does not cause 
fever and leads to no other sequelae. It is still a universal 
custom that the first home remedy u'hen a child is taken ill 
is a cathartic, which caimot reach or cure the ill. 

Diet is the most important factor in normal hotcel move- 
ments. The bulk of the diet is an obn'ous requisite for proper 
intestinal stimulus. The small eater tends to be constipated; 
the big eater tends to move his bowels often. Protein is a 
constipating food, sugars and fats are laxative in nature, the 
starches are intermediate. It follows, therefore, that a proper 
protein-carbohydrate-fat ratio, together with bulk, is the im- 
portant dierar}’’ bowel regulator. The different sugars also 
have more or less effect upon intestinal peristalsis. Lactose is 
most laxative, cane sugar next. .Maltose and dextrin are most ^ 
constipating. Vitamin B is also a definite bowel regulator. 
Therapeutically the whole B complex in large doses yields 
good results. 

The infant’s rectosigmoid region is characterized by a 
relatively sinuous course. This may be exaggerated by a long 
mesentery, leading to actual kinking. In such cases, no mat- 
ter what is done, the constiparion will be difficult to over- 
come. Fruit juices, puree vegetables and bulk>' cereals should 
be begun early so as to overcome a deficient gradient. In 
almost all cases the process of grouTh literally straightens 
out this intestinal anomaly until normal function eventual]} 
occurs. In rare cases, there is an actual stenosis of the sigmoid 
region which may lead to permanent consripation. 
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The hypertonic child as an infant may have either in- 
creased peristaias or his hypertonicitj' may lead to spasuc 
constipation. This form of imbalance of the autonomic ner- 
vous st'Stein may continue for years. Here dietart' treatment , 
is of no avail but drugs relaxing the vagotomc system may 
be effective. Atropine, physosrigmine and more recentiy 
mecholyl may produce the desired results. 

Aside from ^ec, the most important cause of cousdpauon 
is faiihy habit formation. The child never was interested to 
sit on the toilet seat, would deliberately refrain from and 
inhibit the act of evacuation. Thus, instead of the normal 
association having been formed of the proper time and proper 
place and proper act, the opposite effect has been obtained 
and perpetuated. If this is not corrected in short order by a 
judicious combination of firmness and^ happy association, the 
habit of constipation utU have been formed. The adminis- 
tration of suppositories cannot play a curative role in such 
conditions. This can never be more than a temporaiv' ex- 
pedient. under any circumstances. 

Not only is it important in cases of stubborn constipation 
to make certain of the normal anatomy of the bowel by 
means of barium enema and roentgen studies, but it is im- 
portant, also, to make certain that there is no ocher organic 
cause for the constipation. 

Cretinim sviU naturally make constipation difficult to cure 
• ff no thyroid is administered. Cerebral conditions such as 
iffiocy and mental retardation also may make constipation a 
difficult problem. Uirschsprnng’s disease should be suspected 
when the cot^pation is ver}' stubborn, if the abdomen be- 
comes ver) distended, if a huge colon can be outlined, and 
if. when the stool is passed, it is tremendous. A-ray studies 
will confirm the ffiagnosis of megacolon. In recent years 
reeatment of this disease has advanced so that, in addition to 
dietaiy treatment, mechohi in dosase of 2 to 10 mv is ad- 
raini^ered parenterally, and then later bv mouth, to 100 
mg. In some instances operation (section) on the autonomic 
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have to be given parenteraliy. The treatiiieut is the same as 
for celiac disease. 

CONSTIPATION 

One of the most frequent complaints of mothers about 
their children is constipation. As a threatening sj'mptom it is 
much overrated, for vith the exception of some underlying 
organic disturbance, such as obstruction, it seldom causes any 
harm. It is an obsession with most people that bowels must 
be moved every day at all costs. In the infant, consripadon 
may be a cause of abdominal pain and crjnng on the act of 
defecation. Fissure in ano maj* result causing a film of blood 
outside the stool. \^’hile this is undesirable it does not cause 
fever and leads to no other sequelae. It is still a universal 
custom that the first home remedy when a child is taken ill 
is a cathartic, which cannot reach or cure the ill. 

Diet h the most important factor in normal boicel move- 
ments. The bulk of die diet is an obsnous requisite for proper 
intestinal stimulus. The small eater tends to be constipated; 
the big eater tends to move his bowels often. Protein is a 
constipating food, sugars and fats are laxative in nature, the 
starches are intermediate. It follows, therefore, that a proper 
protein-carbohydrate-fat ratio, together with bulk, is the im- 
portant dietary bowel regulator. The different sugars also 
have more or less effect upon intestinal peristalsis. Lactose is 
most laxative, cane sugar next. Maltose and de.\-trin are most ^ 
constipating. V'itamin B is also a defim’te bowel regulator. 
Therapeutically the v’hole B complex in large doses yields 
good results. 

The infant’s rectosigmoid region is characterized by a 
relatively sinuous course. This may be exaggerated by a long 
mesenter}% leading to actual kinking. In such cases, no mat- 
ter what is done, the constipation will be difficult to over- 
come. Fruit juices, puree vegetables and bulky' cereals should 
be begun early so as to overcome a deficient gradient. In 
almost all cases the process of growth literally straightens 
out this intestinal anomaly until normal function eventually 
occurs. In rare cases, there is an actual stenosis of the sigmoi 
region which may lead to permanent constipation. 
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In OWef Children: 

Like the colic of the infant, abdominal pain in older chil- 
dren is also a headache to the physician, who always feam 
that a surgical condition may be overlooked, 'i’i'hen fever is 
present, appendicitis is always suspected. Food poiso^g and 
enteric infections are characterized by abdominal pain, fever 
and diarrhea. Yet by far the most common cause (60 to 70 
per cent) of abdominal pain in older children who are febrile 
is a respiratory brjection. In these conditions, the lymphoid 
tissue of the intestinal tract and the mesenteric glands are m- 
volved and this is probably the cause of the abdominal pain. 
Operation in these cases is futile, and may be harmful. Certain 
neuropathic children, such as those with, psj’-chic vomiting, 
are also subject to abdominal pain, a form of enterospasm. 
This condition is aggravated by fever or emotional disturb- 
ances, and the treatment is sedation and the use of an anti- 
spasmodic. In cases uithout fever, abdominal pain according 
to the age calls for an exclution of vohnilus, intussusception, 
polj'ps, purpura and other medical conditions which may 
cause abdominal pain. 


MELENA 

The fifth large category of intestinal disturbances is the 
findng of blood in the stool. As previously pointed out, this 
may be a normal finding in the ver}’^ early days of life; but 
if, in the fiist week of life, it is profuse, leading to anemia 
and accompanied by other signs of bleeding, the prothrombin 
time should be estimated. If this is verj- low, some form of 
\'itamin K should be administered, first, 2 mg. parenterally 
and later in 1 mg. doses by mouth for a few days. This will 
cure hemorrhagic diseases of the newborn in short order. 

Blood in a constipated stool due to a fismre has been pre- 
tiously mentioned. Excessive catharsis, particularly calomel, 
may produce bloody stools in a young infant. Finding of 
pure blood and mucus m the stool of an older infant vnth 
abdommal pain should make one suspect intussusception. A 
careful abdominal and rectal examination should be made 
smce surgery is indicated. MeckeFs diverticulum with ulcera- 
non ma>- be the cause of profuse hemorrhage in an infant or 
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ABDOMINAL PAIN AND COLIC 

In -fhe Infant: 

There is nothing more distressing to both parents and doc- 
tor than a ctying baby. A^Tien the cry is from pain such as 
colic, relief is demanded. Some causes of abdominal pain or 
colic have already been touched upon— such as pylorospasm, 
pyloric stenosis, the hypertonic baby with his hypertonic 
gastro-intestinal tract. The hungry baby SAvallows large 
amounts of air which cause flatulence and colic. The baby 
allergic to cow’s milk suffers colic. Constipation with im- 
pacted feces is another cause of abdominal pain. 

The true colic of infanc 5 % which lasts through the first 
three to six months of the infant’s life during which time the 
baby may cr>’’ almost incessantly, is a nerve-wracking dis- 
order calling for patient understanding on rhe part of all 
concerned. Allergy often plays a role in these cases, and yet 
a resort to nonallergic diets seldom is a perfect solution. 
There is probably a constitutional disturbance of the gastro- 
intestinal physiology due to ah imbalance of the autonomic 
nervous system. Time corrects this balance, but no parent 
will calmly await the passage of months for a cure. Sedatives 
such as paregoric (3 minims for the young infant up to 10 
minims for the infant of one year of age) and phenobarbital 
{Vxo grain for the very young infant up to 14 grain at one 
year of age) should be used in goodly dosage, and antispas- 
viodics of the atropine group may also be of value. 

Careful technic in feeding the child, not overloading the 
stomach, avoiding air-ssvallovang, and favoring the semisit- 
ring position during and after feeding, are of distinct aid. 
Despite all these measures, this harmless disease is a source of 
great annoyance and headache to the doctor as well as m 
the patient. 

In a pale child who suffers from colic and who has the 
habit of eating paint from toys or bedstead, lead poisoning 
should be suspected. Finding of a lead line in roentgenogram'' 
of long bones vdll confirm the diagnosis. 
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GASTRO-INTESTINAL ALLERGY* 

AARON BROWN, I.l.D-t 
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That foods may produce various disturbance of the gas- 
tro-intestinal tract has been known since ancient da)S. m 
medical literature, as early as 1895, Osleri reported case m 
which visceral crise were associated with umcaria and Ae 
confusion that arose between thee case and such surgical 
problems as intussusception, volvulus and renal colic. In 
1904, .Morris^ demonstrated edema of the gastric tissue ob- 
tained in lavaging the stomachs of patients nith abdominal 
pain, nausea and vomiting. In 1909, Smith'* demonstrated that 
the eating of buckwheat by his patient produced epigastric 
pain, nausea and vomiting. 

Only in the last twenn' years has serious attention been 
paid to allerg\' as a causative factor in thee conditions.®- ’■ 
s, p. 1 C. 11 jj. noticed that patients ^^ith asthma and 

hay fever often complained of gastro-intestinal s^'mptoms 
and the deduction naturally followed that some of thee 
symptoms might be due to allerg}'. During this period gastro- 
enterologists also noted that patients -with abdominal com- 
plaints often had negative roentgen and laborator}' findings 
and on further questioning and study, foods were revealed 
.IS the cause of thee complaints. 

An individual is srid to be allergic if he reacts to a sub- 
stance in a manner different from the ordinar}' or normal 
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a young child, with or without pain. The blood may be tan)' 
or bright red. Surgery is indicated. X-rays are not of much 
use in diagnosing this condition. 

Other causes of blood in the stool previously mendoned 
are dysentery, colitis, blood diseases such as purpura, and 
polyps. Sometimes tomato juice, beet juice and colored candy 
■null simulate blood in the stools, causing needless alarm. In- 
spection of the stool, a direct question and chemical tests nill 
prove that blood is not present. In a very young infant the 
urates and porphyrins of the urine will stain the diaper 
red when stool is present, and give a false impression of 
blood. 

SUMMARY AND CONCEUSIONS 

Three major points in the treatment of the common diges- 
dve disorders in infants and children have been emphasized, 
as follows: 

1. Prevention by means of proper quandtarive and quali- 
tative diet, and proper feeding rechm’c. 

2. The treatment of digestive orders largely by means of 
dietary changes and proper fluid replacement, parenterally if 
need be. 

3. Drugs play a small role in these diseases and the few 
that are useful have been mentioned. 

The physician must always be on the alert for the surgical 
condition that occasionally' occurs. 
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there is eoanophilic ceUuiar infiltradon of the tpues 
le secretions and excretions of the stomach and intes- 

^Any food' or drug may produce mamfestations m Ae 
sastro-intestinal tract. Thej’' act in serial wajs,^ _b> 
direct contact and secondly by absorption and circulation 
through the blood stream, returning to the senative G^es 
in the sastro-intestinal tract and producing delayed reactions. 
The indirect reaction also occurs when consntutional s\*mp- 
toms follow overdosage in diagnosis or treatment of aahma 
and hay fever. 

CLINICAL FEATURES 

Allerg)^ in humans, often called atopy, has certain char- 
acteristics and these are: 

1. Sudden onset 

2. Attacks of short duration. 

3. Abrupt cessation. 

4. Periodicitj^— the most important characteristic. 

5. A family histor}’ of allergx' in over half the cases. 

6. Eotinophilia in the blood and tissues. 

7. A favorable response to injections of epinephrine. 

8. Potitive skin reactions in about half the cases. 


quendy 
and in t 


Gastro-intestinal symptoms that follow some of the above 
criteria, especially if they occur in persons with a family or 
personal histor}' of other allergies such as hay fever or 
asthma, should be investigated for a possible allergic basis. It 
is of course imperative to exclude organic disease of the gas- 
tro-intestinal tract by appropriate roentgen and laboratory 
investigation. 


REGIONAL GASTRO-INTESTINAL MANIFESTATIONS 

Gastro-intestinal manifestations of allerg>- are more com- 
monly associated with the presence of oAer allergic s}Tnp- 
to^ and only infrequendy occur as isolated s>-mptoins. 
\\'hile any individual may present s)Tnptoms suggesrino- in- 
volvement of one or more parts of the gastro-int^tinal met 
^ IK appendages it is best to consider the manifestations of 
gastro-mtesonal allergj* along anatomic lines. 
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person. TJius, to most of us, eggs, milk and wheat are Haml- 
in and wholesome foods, yet in a small percentage of indi- 
viduals even a small amoimt of these foods may produce 
alarming sjmptoms. Such indiwduals are normal in ever}' 
other respect, except for this pecuharity or idiosjmcras)'. 

Allergy requiring medical consultation affects almost 10 
per cent of the population, but of this group the number re- 
quiring attention for gastro-intestinal symptoms is not large. 
Gastro-intestinal allergj’- is more frequent in infants and chil- 
dren, reflecting their greater susceptibility to food sensitivity. 

PATHOGENESIS 

All allergic patients have a threshold of sensitivity. It re- 
quires exposure to a certain amount of a substance to which 
a person is sensitive before symptoms ensue. This threshold 
tends to vary in different individuals. Once this threshold of 
protection is exceeded, symptoms follow and thereafter less 
and less of the offending substance is necessary to evoke 
further attacks. Thus, some of our patients may eat one egg 
tvithout trouble but tu’-o eggs would produce urticaria and 
dyspeptic symptoms. Sometimes an exceedingly small amount 
of food can provoke symptoms. This threshold may be 
altered by emotional states, and frequently tension and worry 
will lower the threshold so that smaller quantities of offend- 
ing foods utiU induce s)Tnptoms. The threshold mat' also be 
lowered by ingestion of alcohol. Sometimes combinations of 
foods will call forth symptoms when similar quantities of 
these foods taken alone are tolerated. 

The site of allergic reactions depends on the presence of 
antibodies in the tissues, such tissue being known as shock 
nssue. When shock tissue exists in the organs of the gastro- 
intestinal tract, contact of the offending foods -with ana- 
bodies located in these organs results in the allege reacnon. 
This reaction is characterized by edema producing s%veUin^ 
ci'milar to urticarial wheals and secondarily by ^oaatea 
muscle spasm. The latter results in changes in tonicity an 
motihty of the small and large bowel. More severe reactions 
show evidence of increased vascular permeability in the ap- 
pearance of mucosal and submucosal hemorrhages, and tre- 
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spas??! and py]oTOspas??P^ may be due to aUerg>-. It is impera- 
tke to rule out aU organic lesions by roentgen study, gastnc 
anal\'sis, etc., in these cases. 


C\sE in — G. M.. a man aged thirt>‘-three years, -was a hay fever 
patienc who compiained of a bad taste in his mouth, l^bum. a 
feelinsr of depression and diarrhea for three years. These stnup- 
toms "occurred periodically with free intervals of a week or 
looser. He was investigated and treated by a gastro-enterologist 
for some time ndthout relief. He suspected asparagus, roast beef, 
esss and apple as being responsible for this condition. Tests 
showed him to be skin sensitive to rag^veed, house dust. p^s. 
beans, egn, chocolate, apple, crab and lobster. Following exclusion 
of the foods from his diet, his sj-mptoms disappeared and he 
gained 20 poimds in several months. 


Ulcer-ltke Sy???pto?i?s.-^h& peptic ulcer sj'ndrome may be 
simulated in allergic individuals. Repeated roentgen examina- 
tion will often show niches in different locations suggesting 
temporar}' mucosal stvellings. This tj'pe of case is often asso- 
ciated ■ndth urticaria and angioneurotic edema. 


GtSE I\*.— L. G,. a phracian aged thirts'-five years, was treated 
for hay fever for several years and gave the histor>* that recently 
he suffered from heartburn and epigastric distress one to one and 
a half hours after meals. The s}Tnptoms responded somewhat to 
alkalies and food. Gastro-intestinal fluoroscopy gave nenative 
r^ts. He suspected wheat as the cause of his ttouble and'^upon 
elimination of wheat his s}.-mptoms stopped. A short time later 
Ae same s>-mptoms recurred and he traced it to a sauce contain- 
ing flour. He can take pure rt'e bread without trouble but rye 
bread containing wheat induces sv-mptoms. His skin test to wheat 
had changed from negative before these s>-mptoms arose to 
positive after the onset of st-mptoms. 


R^eF reported a patient who had five operations for 
^odenal ulcer truth return of stmptoins after each operation 
Hie st-mptoms were later found to be due to inge-stion of 
rnilk, wheat and e^gs. 

Ehrenfeld,_Bro^ and Smrtevaut^^ found a small oroup 
among allergic patients who had nlcer-like st-mptoms but on 
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Oral Region 

Cheilitis,^ an mflaniniation of che lips, often with cracking 
and blistering, is frequently due to foods such .as cinnamon, 
eggs, milk and fish. 

Herpes labialis may be an expression of food allergy, since 
it is not infrequently found Muth other signs of gascro-intes- 
tinal allergj’’. 

Canker sores and 'white patches in the* mouth are frequendy 
due to foods and drugs, especially mouth trashes .and cinna- 
mon. 

Stomatitis and swelling of the buccal mucous membrane 
and tongue may occur as an isolated manifestation of allerg}', 
but more frequently they are associated tmth angioneurotic 
edema due to foods and drugs especially eggs, milk, fish and 
aspirin. 

Case I.— I. S., a boy eight years of age, had a bistort’’ of asthma 
due to rabbit hair which cleared up when the source of the rabbit 
hair was found and eliminated. His mother reported that the child 
suffered from repeated stvellings of the lips and tongue. Tesc 
shotred him to be sensitive to egg and elimination of egg from his 
diet stopped further sj’’mptoms. 

Case II.— A. R., a man sixty'-nvo years old, complained of stvell- 
ing of the mouth and tongue of five months’ duration. He sus- 
pected fish because his first attack came in Florida after eating 
fish. Skin tests for fish tvere negative as were all food tests but on 
elimination of fish from his diet, all sATuptoms disappeared. 

Esophagus 

Dysphagia, sensation of constriction in passage of food 
after su^allotving and globus hystericus suggest reactions in 
the esophagus, ^^fithers^" recently reported a case Avith symp- 
toms suggesting involvement of the esophagus and trial diets 
incriminated string bean, peanut, sardine and chocolate. 

Stomach 

Here a A’^ariety of symptoms are complained of.- these in- 
clude distemion, heartburn, epigastric distress, anorexia, epi- 
gastric pain, nausea and vomiting. The symptoms of carciio- 
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sp:is?fi and pylorospjs/;^^ may be due to aUerg>-. It is imp^- 
tfve to rule out aU m^anic lesions by roentgen study, gastnc 
analyas, etc., in these cases. 


Qvse ni.— G. M.. a man ased thirtj--three years, rvas a hay fever 
patient vho complained oU bad taste in his mouth, l^bum. a 
fppimo- of depression and diarrhea for three years. These s}^p 
toms '’occurred periodicaUy wth free intervals of a tveek or 
longer. He was investigated and treated by a gastro-enterologist 
for some time tvithout relief. He suspected asparagus, roast beet, 
eses and apple as being responsible for this condition. Tests 
shoved him to be skin sensitive to ragveed, house dust, peas, 
beans, egg, chocolate, apple, crab and lobster. Folloving exclusion 
of the foods from his diet, his stTnptoms disappeared and he 
gained 20 pounds in several months. 


Ulcer-like Sy7i!pto??is.—Tht peptic ulcer syndrome may be 
simulated in allergic individnals. Repeated roentgen examina- 
tion viU often show niches in different locations suggesting 
temporal)* mucosal swellings. This n*pe of case is often asso- 
ciated with urticaria and angioneurotic edema. 


CtsE I\".— L. G.. a physician aged thiru'-five years, was treated 
for hay fever for several years and gave the histoiy that recently 
he suffered from heartburn and epigastric distress one to one and 
a half hours after meals. The s>'mptoms responded somewhat to 
alkalies and food. Gastro-intestinal fluoroscopy gave negative 
r^ults. He su^ected wheat as the cause of his trouble and~upon 
elimination of wheat his symptoms stopped. A short time later 
±e same s\-mptoms recurred and he traced it to a sauce contain- 
mg flour. He can take pure r>-e bread without trouble but r\-c 
bread containing wheat induces s\-mptoms. His skin test to wheat 
had changed from negative before these ss-mptoms arose to 
positive after the onset of s>*mptoms. 


Rmkel reported a patient who had five operations for 
^odenal ulcer with return of s)-mptoms after each operation. 
Ihe s}-mptoms were later found to be due to ingestion of 
milk, wheat and eggs. 

Ehrenfeld, Brou-n and Sturtevanti^ found a small erroun 
among aUergic patients who had ulcer-like s)-mptoms but on 
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complete gastro-intestinal investigation had no demonstrable 
roentgen signs of ulcer. There were spastic phenomena in the 
stomach or duodenum or both in each of these cases and this 
group showed a strilong, though not constant, association 
with urticaria and angioneurotic edema. 

Holmes^® recently reported that seven out of seventy-five 
patients ndth peptic ulcers showed gastro-intestinal allerg}' 
and that this type of case cleared up only after abstention 
from the offendmg food. 

Small and Large Intestine; Biliary System 

Mucous and Ulcerative Co/it/r.— When the site of the al- 
lergic reaction is in the small and large bowel, there is fre- 
quently abdominal pain, tenesmus, constipation, diarrhea and 
bleeding. This type frequently produces well defined syn- 
dromes, such as mucous colitis in the milder cases and chronic 
ulcerative colitis in the more severe ones.” In ulcerative 
colitis an estimate of food sensitivity should be made before 
radical surgery is resorted to.*®' There have been reports 
of mucous colitis being due to specific foods with clearing 
of symptoms upon elirmnation of these foods.-® Undoubtedly 
there is also a considerable neurogenic factor in the causation 
of mucous cohris.-* 

Case V.— J. C. M., a twenty-two-year-old medical student, was 
a thin, emaciated individual complaining of attacks of diarrhea 
lasting a week or more and recurring evety few weeks. He had 
lost 20 pounds in the past year. His family history was positiVe 
for allergy and he had an associated asthma. Gastro-intestinal in- 
vestigation was negative. He was aware of a food idiosyncrasy 
and knew he could not take eggs. Skin tests were positive for egg 
and he gave a marked reaction to almond. He always suspected 
chocolate but did not react to this substance. Further questioning 
revealed he continually indulged in chocolate almonds and when 
he switched to plain chocolate his ss'mptoms disappeared and he 
gained 30 pounds in the next year. 


Appendicitis Sytidrotue— There have been many reports 
in the literature of acute abdominal pain often localizing in 
the right lower quadrant accompanied by nausea and vomit- 
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bg c 3 U 5 =d by food >leigy."-~“-=‘ Tte typo of case often 
is diagnosed as acute appendians since fever and leukocj tosis 
may occnr and these patients frequently come to operation. 
After the operation the sjTnptoms often recurred, hurther 
investigation often revealed the presence of food aller^L 
Intestinal Obsmtction.-ln angioneurotic edema of the in- 
testine, symptoms may’’ simulate acute intestinal obstruction. 
Gallisom® reports a case of partial intestinal obspmction in a 
Rventy-nine-year-old male who had five previous attacks. 
The attacks were reheved by adrenalin but then recurred. 
Skin tests revealed posidve reactions to prune and egg and 
elimination of these foods resulted in freedom from symp- 
toms for one month. The etiologic factor was proved when 
further ingestion of these foods resulted in an acute attack of 
pain, nausea, vomiting and diarrhea. 

Idiopathic B/eedmg.— Lintz-® in 1924 found that eighteen 
of forty-four asthmatic patients showed microscopic blood 
in the gastric contents and sixteen of twent>’’-five asthmatics 
showed blood in the feces. It is not inconceivable that the 
more severe gastro-intestinal reactions to food may result in 
macroscopic bleeding. This is more frequent in the lower 
bowel. 

Henoch’s Purpura.— This syndrome is not infrequently a 
manifestauon of sensitivity to foods or drugs, espedally the 
latter. 

Prwritt/r .4771.— Pruritus ani, either isolated or accompany- 
ing a generalized pruritus or in association ttith other gastro- 
mtestinal symptoms has been shouTi to be due to food allergy’ 
in many instances and elimination of the offending foods fre- 
quently’- results in cessation of the itching. 

Pseudocholecystitis.— Aixsiez-' has reported on a series of 
patients with syndromes suggesting gallbladder disease who 
were operated upon without obtaining relief until the foods 
to which the patients were senative were found and elim- 
mated. 

Gamo-lntestinal Symptoms due to Pollen.-Dunno- the 
hay fever se^on patients suffering from this disease some- 
tmes complam of abdommal pain and diarrhea. beheve 
these sy-mptoms are due to the ingestion of poUen and in the 
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oral treatment of poUenosis where the pollen dosage is taken 
in the form of enteric-coated tablets, these symptoms have 
been noted more frequently. A^Tien a general reaction occurs 
in a patient receiving injection treatment for ha}’ fever, it 
occasionally takes the form of nausea and abdominal cramps 
as well as coryza, asthma and urticaria. This is probably due 
to an urticarial reaction or local edema occurring in the intes- 
tinal tract. 

Infants and Children 

Gastro-intestinal manifestations of allergy’^ occur more 
often in children than in adults and are usually associated 
\nth other allergic conditions. Sometimes they are the earliest 
allergic symptom to appear. I^Tien the family historj’ is 
positive on both sides, the S3’mptoms tend to manifest them- 
selves earlier. 

Often initial contact wth a food such as milk, orange, or 
egg may result in rxeUing of the bps, mouth or tongue, ab- 
dominal cramps, vomiting or diarrhea. It has been shoun that 
unaltered food protein occurs in breast milk"® and s)’mptoms 
may start tvhile the child is still on breast feeding vn'thout the 
addition of new foods. The reactions in children are often 
violent, projectile vomiting being frequent. Symptoms sug- 
gestive of hypertrophic pyloric stenosis with the failure to 
find any pathologic process at operation have been found in 
infants who later showed definite food hypersensitivit}*.” 

Other infants may tolerate breast feeding quite well yet 
when cow’s milk is added to the diet, coh'c or other gastro- 
intestinal sv’mptoms may result. An infant is easy to study 
from the point of vie\t' of food allerg}' inasmuch as foods are 
added to the diet one by one usually and the onset of s>*mp- 
tows coincidental tvith the addition of a new food frequentl}’ 
makes the intelligent mother aware of the child’s intolerance 
for that food. However, s>^mptoms sometimes do not be^’n 
until a child has been on a food for some time."® Foot appetite 
and persistent refi/saJ of a food svbstance by a child should 
make one suspicious of food allerg}’. 

CiSE \^.— L. B. was four years old. Her father had fall hav 
fever. The history’ revealed vomiting spells and diarrhea for a 
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week at a time for one vear. Skin tests revealed seositiviw to r>'e, 
cinnamon, cloves, beet, mushroom, tomato, ^eet com, coconuL 
peach, prune, cheese and peppermint. On exclusion of these foods 
from her diet, she has remained sjTnptom free to date. 


In older children, recurrent attacks of vomiting vith inter- 
vals of freedom from sjTnptoms, so-called cyclic vovnt- 
in^^' has been regarded bj' many as a manifestation 

of food allergy-. A careful food historj- is important inthese 
children, since skin tests are often of limited value. A history’' 
of previous eczema or of associated allergic disease is often 
obtained in these patients. 


DIAGNOSIS 

As v-ith asthma and hay fever, we depend on the follovdng 
for a diagnosis: 

1. A complete and careful history- noth special reference to 

family and personal history of allerg}*; periodicity of 
sjuRptoms; food Ukes and dilikes; overindulgence in cer- 
tain foods; changes in diet habits; recurrence of s}*mptoms 
on certain dal's of the week. 

2. Skin tests— scratch or intracutaneous. 

3. Trial diets, exclusion diets, addition diets, food diaries, etc. 


It must be stressed that all efforts should be made to rule 
out the presence of organic disease of the gasCro-intestinal 
tract when gastro-intestinal sj-mptoms are complained of. It 
should include Toeirtgen studies of the entire tratt and other 
indicated laboratory work. Allerg)- should be suspected when 
any of the following points are present; a positive f amil y 
history of allerg)-, a personal history of allergy; history of 
food dislikes; poritive skin reactions; definite climcal syvip- 
tovts relating to the ingestion of food as shown by food 
diaries or exclusion diets. Roentgen fin^gs of h)T)ermotility 
or h)-pertonicit)- should make one suspect "^ergy.®^ Skin test- 
ing is more valuable in children and in patients vrith other 
atopic conditions. Our mo^ important aid in the diatmosis 
of gastro-intestinal allergv' is a study of the diet. There are 
vOTous ways of dobg this, the most important being food 
dianes, addmon diets and elimination diets. 
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History 

As an edalagic fa<xor heredity plays a part, over half the 
cases of gascro-intestmai allergy gitdng a positive family his- 
tory of allergy. The general rule is that the greater the in- 
herited factor, the earlier is the age of onset of s}'mptoiiis. 

Skin Tests 

T^'e can dismiss skin tests as being of limited value. A 
positive skin reaction may mean (I) that the substance has 
previously caused s)*mptoms but no longer is clmically im- 
portant; (2) that it is responsible for sj^mptoms at the time 
of testing. (3 ) A reaction limited to the skin svhich may de- 
note potential trouble, especially important in infants and 
children. 

When sj'mptoms follow within a half hour or thereabouts 
follouting the ingesaon of food, the intelligent person may 
usually discover the cause of his sj'mptoms. Here the slan 
reaction is frequently positive and confnmatort'. TTTien many 
skin reactions are positive, some are highly sig^cant as etio- 
logic factors and others are of little importance. In these 
cases dietar}^ study is more important. 

Skin testing extracts are made from raw foods, whereas 
cooking and digestion often change the food eaten. Thus the 
patient nith negative sidn reactions may actually be sensitive 
to some product of digestion, rather than to the original food 
protein. Testing vuth extracts of cooked foods has given us 
fewer positive skin reactions than vdth those extracted from 
raw foods. Some food extracts, notably fruits, lose their 
potency very rapidly and this may also explain negative skin 
reactions. ITTien there is an associated respiratory or other 
allergy, skin tests may be of considerable value. 

Food Diaries 

A food diar}' is a record of every food substance or in- 
gested medication taken over a period of rime, usually a 
month or longer, while at the same rime a notation of the ap- 
pearance or aggravation of symptoms is made. By noting the 
temporal relationship bem^een the gastro-intestmal symptoms 
and the ingestion of certain substances, the erioiogic factor or 
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factors mav be discovered. This correlation should occur se\ - 
eral times 'and should be checked up by direct testing of the 
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excluding such dishes as hashes, stews and vegetable soups, 
all of u^hich contain numerous items. 

The accompmying example (Fig. 138) is the chart of a 
patient "(ivith epigastric distress who was advised to simplifv 
his diet while recording it. You will note that his symptoms 
abated on January 14 when the foUo'unng foods u'ere absent 
from the diet: milk, chocolate, beef, tomato, peas, carrot, 
apple, lenmce and pork. Symptoms recurred a few days later 
when milk, chocolate, carrot, apple and lettuce and tomato 
were resumed. S}Tnptoms again disappeared uhen milk was 
eliminated and the record for two months reveals symptoms 
whenever milk u^as resumed in the diet. The resumption of 
chocolate, beef, tomato, pea, carrot, apple and lettuce did 
not provoke symptoms. '\'\Tienever pork in any form was 
taken, s>’'mptoms resulted shortly tliereafter. After the elim- 
ination of milk and pork, based upon the results of this die- 
tary study for tu'o months, complete relief from epigastric 
distress resulted. The addition of other food substances not 
on the illustrated list did not provoke further attacks. It uill 
be noted that milk and pork ingestion was tried on several 
occasions, but it always resulted in distress. 

Addition Diet 

The addition diet is valuable for persons who are not ac- 
tively uwking or who are hospitalized. The ideal start u^ould 
be to starve the patient for several days, giiting nothing by 
mouth except water, and then adding foods one by one at 
one- to two-day intervals. If s)'mptoms do not disappear dur- 
ing the starvation period, it is unlikely that foods are the 
cause of the symptoms and dietarj* rearrangement probably 
win not be effective.®'* As foods are added one by one, the 
return of any of the symptoms should make one suspicious 
of that food. It should then be eliminated and tried again after 
a period of time in order to make sure that it is the food or 
one of the foods responsible for s>'mptoms. In this way, over 
a period of time, one is able to arrive at a diet -^^’hich j ^ 
patient free of symptoms. The choice of foods to be added 
to the diet first should be those which uncommonly are re- 
sponsible for sjmptoms, so that a nutritious sustaining let 
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can be arrived at early. If you do not wish to starve the 
tient, a basal ration of lamb, rice, butter, sugar and water- 
can be used to start with, addmg foods one by one after 
symptoms have diminished or disappeared. 


Bimination Diefs-, Other Diagnostic Measures 

The third n-pe of dietan* study. eVvvimmon diets as advo- 
cated by Rowe,^ which fim eliminate an important food or 
group of foods and later may consist of milk alone, h^ not 
been as useful in our hands as the other two tvyies of dietarv 


study. 

In 1934, Vaughn^® suggested the leukopenic index as usefm 
in the diagnosis of food allergy. He considered that allergic 
sensirivitt' to a food easts if ingestion of the food is followed 
by a significant fall in the total leukocjte count of 1000 to 
2000 cells. This test is not consideKd rignificant; even in 1933 
Simpson"' stated that leukoctte counts of healthy people 
var}' continually and even when the counts are taken min- 
utes apart. 

The presence of blood eosinophiVta is suggestive of allerg}' 
but in the gastro-intestinal cases it is infrequently found 
More suggestive and helpful is the finding of eosioophils in 
secretions obtained at stool or by sigmoidoscopy. 

In general, roentgen findings are usually negative but h}'- 
permotility, h}'pertonicit}' and spastic phenomena mav be 
found. M'hen a migratoiy niche is found in repeated gastro- 
intestinal x-ray series, it is suggestive of mucosal edema and 
gastro-intestinal allergy. 

The erythrocyte sedimentation rate in allerg}' is usually 
normal. This derenxiinarion should be made to ride out neo- 
plasms or infection as the cause of the s}-mptoms. 

Confirmator} evidence of gastro-intestinal food allergy 
was obtained by Thomas and Renshaw®® bv pladng dried 
allergens directly on the recta! nnicosa. They then ofeerved 
the test sites by proctoscopy and obtained evidence of pori- 
uve reactions. ^ 


A majont}* of patients with gastro-intestinal allerws' are 
seen by g^-enterologists and here the diagnosis is one of 
exclusion. Those patients usually seen first bv the allermst are 
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die ones who have gastro-intestinal sjTnptoms in addition to 
other allergic manifestations. This group is the one that more 
frequently shoM's positive skin reactions. 

TREATMENT 

The treatment of gastro-intestinal allergy due to foods or 
drugs is the elhmiwtioti of the offending foods and drugs. 
The patient must be instructed as to the occurrence of the 
offending food subsrance in the more comple.v foods, such 
as egg in sponge oke. Complete elimination of one or nvo 
foods is easy but •ndien many food factors are found there 
may be some difficult}* in arranging a nourishing and pleasing 
diet. It is important to arrange substitutes for essential foods, 
"l^ffien infants and children are sensitive to cow’s milk, one 
should try goat’s milk, superheated milk or so}* bean prepara- 
tions. 

In those patients who show man}’^ positive skin reactions, 
the elimination of all die possible factors responsible for 
s}*mptoms ma}’’ lead to malnutrition. It is important here to 
test and retest die food factors b}’’ direct ingestion during 
periods of freedom from s}*mptoms so diat the best possible 
diet can be arrived at. It is important to explain die signif- 
icance of positive sldn reactions to the patient in order to 
guard against falsely accusing a food in the suggesnble niie 
of patient. "We are all familiar with the food faddist who 
decide almost ever}*thing diey eat causes s}*mptoms and so 
have restricted their diets as to produced nutrititional edema 
and vitamin deficiencies. How often the patient complains 
that all meats bother him, that all green vegetables cannot be 
tolerated, that he cannot eat fresh fruits! In this da.v of 
diet.ar}* consciousness, the ph}*sici3n should not .allow himself 
to be the factor responsible for malnutrition. 

’^'\'Tien the diet has been arranged, it is imporrant to esn- 
mate whether suitable sources of vitamins and minerals are 
present; if the}* are not, die diet should be supplemented b> 
the numerous preparations of these substances that are non 

available. . , 

The elimination of foods is not a permanent euxt^ent or 
the diet. It has been noted that a patient’s tolerance for a too 
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may remm after that food has been absent from diet for 
sis months to several years. The phj'sician L.G., (Case r\ ) 
mentioned previously, has found that he can nom tolerate 
wheat after onutting it for four months. In general, 
trial is the essential test of return of tolerance to foods and it 
is not necessars' to resort to the skin testing procedures. 

An allergic individual has the tendency to develop sensi- 
tiviries and this tendenct* remains throughout his life. There 
is no reason why the el im ination of offending foods should 
prevent farther sensidvin,' to other foods from developing 
and this must be expected in our allergic inditndu^. How- 
ever, once we have made a complete investigation, it is easier 
to &d out new factors which may arise at any time. Of 
course we must remember diat the aher^c individual is just 
as suscepdble to organic diseases as the normal person. 

It is imperadve to insdtute therapy for the associated al- 
lergic condidons that may be present, for we cannot expect 
good results in treatment of gastro-intesdnal allergj* by 
merely picking out one phase of sensidvity to treat. 

There have been many reports of oral and injecdon meth- 
ods for desejisiticting food ahergic individuals. Unless a food 
is essential to life and a snbsdtute possessing aU its nutririve 
aspects is not available, however, it is not necessar5' to resort 
to them. We have treated alleig>' due to milk, egg, wheat and 
oranges by both oral and injecdon methods of desenritizadon. 
We start ndth small doses and increase the amount given at 
regular intervals. These methods ordinarily do not^ restore 
the full tolerance of an individual for any food but treated 
patients have been able to tolerate as much as a half glass 
of milk several times daily and several slices of wheat toast. 

For control of symptoms by medical means, we have 
found amhpasnrodics and dilute hydrochloric acid of some 
use. Some patients can be well controlled bv ephedrine sul- 
fate. We have not found epinephrine pardcdarlv effective in 
reducmg acute symptoms nor has it been useful as a dia^r- 
nosuc aid m differentiating those attacks of food aUer^- 
amulatmg an acute abdonunal condition from ort^anic cr- 
eases, as we have been led to faeUeve from previo^ reports 
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SUMMARY 

1. Gastro-intestinal S3'mptoms mav be due to food or druf' 
aIlerg}^ 

2. These sj^mptoms may simulate organic diseases of the 
gascro-intestinal tract and its appendages. 

^ 3. Careful study of past history and diets are essential for 
diagnosis. 

4. It is imperative to rule out organic disease b.y laboratort' 
studies. 

5. Treatment is essentially the ehmination of the offending 
food or drug and control of associated allerg'c condinons. 
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DIAGNOSTIC PITFALLS IN RECTOCOLONIC DISEASE 
F. M. FRANKFELDT, M.D.* 

The teaching of the subject of reccocolouic diseases in 
medical colleges is generall}' inadequate, and fevc hospitals are 
staffed 'U'iih T \reli trained proctologist, hence the average 
doctor embarhs on a medical career without the opportuiut^ 
of familiariMg himself with methods of diagnosis in this irn- 
pomnt field. Is it any wonder that pathologic conditions in 
the rectum and colon are either overlooked or treated udth- 
out any attempt at scientific investigation? Early diagnotis is 
imperative, otherwise apparently simple conditions become 
progressively worse, less responrive to treatment and may 
even threaten the patient's life. 

By utilizing a routine procedure the error quotient in diag- 
noas can be reduced to a nummum. Such a routine is indi- 
cated in the headings which follow. 

HISTORY 

A carefully taken lustor)* is of immeasurable importance. 
F.vmily History.— Inquire as to a possible background of 
tuberculosis, malignancy, multiple polj-posis, hemorrhoids, 
aUerg)'-, or eczema. 

Previous History.— (S’lfrgiVa/: Has the patient ever been 
operated on, and did the condition for which operation was 
done have any relationship to the present complaint? Med- 
ical: Has he ever suffered from ailerg>% eczema, ringu-orm, 
seborrhea of scalp, venereal (hsease, dysentery? Has he used 
sedative drugs or cathartics particularly of the anthracene 
group? Menstrual Complaints: Inquire as to their relationship 
to bowel sjTnptoms. Urinary disturbances. 


' ProCTologist, Bronx Hospital, 
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Present History.— Is this the first attack? ^^^as the onset 
sudden or insidious? 

Fain: Location, type, duration, relationship to defecation. Differ- 
entiate bet\veen pruritus and pain. 

Bleeding: Color, quantity, frequency, occurring with or \rithoiit 
“going to stool.” 

Constipation and Diarrhea: A sudden change of bowel habit is 
one of the first symptoms of mah’gnancy. Hou' many stools 
a day, type, color, shape, odor, whether or not mixed srith 
blood, mucus, or pus? 

Frotrusiom: Tj’pe, shape, are they reducible, are they accom- 
panied by bleeding or pain? 

Constittitiotial Symptoms: Cough, nights sweats, wasting, asthenia, 
diabetes, gout, arthritis. 

Laboratory Findings: If findings are positive, determine their rela- 
tionship to present complaint. 

GENERAL PHYSICAL EXAMINATION 

Obsen^e posture (mendicant’s posture occurs in severe 
chronic ulcerative colitis), gait, manner of sitting down. Ex- 
amine scalp for seborrhea, ears for eczema, tongue for vita- 
min B deficiency, skin for eczema, ringworm, urticaria, 
psoriasis; thyroid, eyegrotmds; estimate blood pressure; ex- 
amine heart and lungs including x-ray; look for anemia, jaun- 
dice, exddence of wasting. 

Examin.^tiok of Abdo.mex.— Diastasis recti with lax ab- 
dominal Avail aatU explain ptosis. Ascites may be due to de- 
compensated heart and kidneys, hepatic cirrhosis, or malig- 
nancy AAUth peritoneal involvement. If a tnass is felt in ^e 
cecal region consider tuberculosis, malignancy, or nonspecific 
granuloma AAUth distal ileitis. A tumor in the sigmoid region 
is suggestive of diverticulitis with or uithout abscess, or of 
malignancy. If the mass is of doughy consistency it is prob- 
ably due to impacted feces. In psychoneurotics these portions 
of the colon are unusually sensitive to palpation. Examine for 
pathologic change in the liver, spleen and Iddnex's. Palpate 
the inguinal glands. The anterior chain drains the penanal 
region and changes in that area will shoxx' corresponding dis- 
ease in these glands. Enlarged or abscessed glands warrant 
laboratorj* tests— I'^'a.ssermann test, Frei test, biops}’. 
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INSPECTION OF ANUS. RECTUM AND COLON 

The parienc assumes the left lateral prone position \nth 
knees tvell flexed on the abdomen. A focusing n-pe of floor 
lamp furnishes excellent illumination. 

Do not orerlook postanal dimples (two or more sniaU 
fistulous openings in integument over the lower sacral regmn, 
with hairs frequendv protruding from these sinuses). The\ 
indicate a plomdal cyst. This may be abscessed or an external 
fistulous opening may be encountered 2 or 3 inches from the 
midhne which communicates with the cyst. 

An inflammator}' process involving an entire buttock, the 
intesument a duskA* red or blackish hue, with evidence of 
crepitation, is presumptive evidence of a gJ.f hicUhis infec- 
tion. The patient loote acutely ilk is toxic and the condition 
requires prompt and energetic therapy. 

The external opening of a pstj/lons tract may be found 
ani'where in the perianal region. If one draws an imaginary* 
line between the ischial tuberoaties, the anal outlet is divided 
into an anterior and posterior part. If the external opening is 
located posterior to this line the internal opening will be 
found in the posterior commissure between the external and 
internal sphincters; if the external opening is anterior to this 
line, die internal opening will be found directly inward. 

By separating the buttocks the perianal region Is well ex- 
posed. Skin in this location may be acutely inflamed, red. 
edematous, excoriated and exude a considerable amount of 


serum. There may be veacation, desquamation, thickening, 
pigmentation, loss of pigment and the integument may be 
thron-n into radiating folds. The skin is often found to be 
thin and dri*. and to crack easily and bleed on the slishtest 
attempt at stretching. If such skin lesions exist, with a well 
defined lateral border plus a history of seborrhea or ringworm 
particularly of the interdigital xyyz (athletes foot), suspect 
the process to be of fungous origin. These dermal manifesta- 
nons are usually responable for an intense and distressins 
pruntus ani. AUergi* and eczema are etiologic factors ^ 
Place the fingertips of each hand on opporite sides at anal 
verge and use shght traction. Fisnire in ano will be found at 
anal verge postenorly and anteriorly. Ulceration near anal 
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verge, irregular in contour, wdth jagged edges, grayish base 
and definite undermining of its periphery, is usually due to a 
tuberciiloKs infection. An ulcer at anal edge, painless, \rith 
slightly elevated indurated edge may be due to chancre. 
These usually occur in posterior or lateral quadrants. Rub 
ulcer base, extract serum and examine for spirochetes. A 
pustular vesicle or ulcer in the same location rrith sh'ghdy 
elevated edges, soft and jagged, the floor a dirtj^ yellow color 
and exuding a foul-smelling discharge Avarrants e.xamination 
for the Ducrey streptobacillus. If it is present the diagnosis 
is chancroid. A small ulcer at anal verge noth even edges, 
reddish base, and nonpurulent secr'etion, especially if present 
in a Negro, suggests the initial lesion of lytnphopathia ‘ven- 
erea. Do repeated Frei tests. An excavated ulcer unth coarse 
fungating granulations along its edge and vdth firm indura- 
tion is probably due to epitheliotna, particularly if the in- 
guinal glands are enlarged. All indurated ulcerations should 
have tissue removed for microscopic study and interpreta- 
tion. 

A fusiform swelling, bluish in color with its long axis di- 
rected inward is usually due to external thrombotic pile. The 
process is caused b}’" the rupture of one or more branches of 
the interior hemorrhoidal veins and bleeding under the skin. 
The lesion may be multiple and even involve the entire cir- 
cumference of the anal outlet and be accompam’ed by consid- 
erable perianal edema. Never attempt to push this mass into 
the anal canal! It belongs outside. 

Condylomata are wartlike excrescences, firm to the touch. 
They arise from the skin edge by a distinctly defined base, 
are whirish in color, numerous, and are distributed around 
the margin of the anus, and may even involve the anal canal. 
They frequently coalesce and form a substantial mass varying 
in heisrht and surrounding the anal introitus, but the indi- 
^fidual stalks are easily differentiated. Luetic growths are not 
as numerous and are flatter. These warts secrete a vet}’’ 
smelling discharge. A Wassermann test should be done in ah 
suspected cases, particularly if adenopathy is present in the 

ffroin. . , 

“ The fingers at the anal verge now exert firmer rracnon, and 
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the patient is asked to bear do\ra. The lower part of the anal 
canal is now exposed for inspection. Fissures are more wsible. 
Interval he?norrhoids, if present, ^^•ill be found in the left 
lateral, right anterior, and right posterior quadrants; hyper- 
trophied papillae are seen as dentate projections \rith whitish 
tips. Prolapse of the nnicoiis mevihranes is red in color and 
reducible. If large and protruding from anus several inches 
and thrown into concentric folds it is due to procidentia recti 
(ail coats of the bowel involved) . It should be noted that in- 
ternal hemorrhoids are entirely covered TOth mucosa unless 
they are the prolapsing variety and coalesce with a dilated 
inferior hemorrhoidal plexus forming the so-called “mixed 
pUe.” 

Discharges are frequently noted exuding from canal. Their 
cause must be investigated. Alotile pinxoomis are obseived 
occasionally. Polyps will prolapse and show outside the canal. 

I recently saw a three-and-one-half-year-old child with a his- 
toty suggestive of polyp. Both the mother and the doctor 
had seen the mass, about the size of a small walnut, protruding 
from anus. Digital examination was negative. Sigmoidoscopy 
revealed the tumor 9 inches from the anal verge and filling 
the lumen of the bowel. I emphasize this case because it 
demonstrates the degree of prolapse possible. In children, 
where there is a history of bleeding from the rectum, and 
palpation and sigmoidoscopy are negative, examination of 
the large bowel by the double contrast enema method xrill 
occasionally disclose a polj'p above the realm of visualization. 
The routine barium enema type of examination is not de- 
pendable in this condition. 

PALPATION AND DIGITAL EXAMINATION 

The perianal region should be palpated for indurations, 
swellings, fluctuation and crepitation. Any nodular areas 
should be felt and rheir consistency noted. Fistulous tracts 
are palpated as fibrous cords running from the external open- 
ing towards the internal opening- 

DigHal Examinaflon 

It is indeed fortunate that at least 90 per cent of the teions 
of the rectum are within reach of the examining finger. 
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Eighty-five per cent of ail bowel_ malignancies and 80 per 
cent of the strictures are also within this range. _ ^ 

■The well lubricated cotted or gloved index finger is genti\ 
pressed against the external sphincter until tX. relaxes some- 
what and^pemiics entr}* of the digit. Spas??! is due to patho- 
losic tissue within its grasp, such as fissure in ano, ^^bouc 
piles, blind internal fistula with abscess, crv'ptitis. Relaxed 
vmscU is caused by central nervous st'stem lues, chronic pro- 
lapse of hemorrhoids or procidentia, trauma to musculature 
by fault}' rectal operations, stricture in lower rectum, fecal 
impacrion and pederast}'. 

At the mucocutaneous juncture hypertrophied papillae 
are palpable. These may become conriderably enlarged, 
elongated and may assume a poh^poid contour. The point of 
origin differentiates them from adenoma. Internal hemor- 
rhoids are not palpable, unless they are fibroric or throm- 
bosed. The levator ani muscle may be spastic and this phe- 
nomenon s\-ili be noted as the finger reaches the upper part 
of the ana] canal. Infected crypts can be outlined as sensitive, 
indurated tracts beginning at the meeting point of skin and 
mucous membrane, hitemal pstnlous openings are palpated as 
depressions slightly irregular in contour with thickened edge, 
due to chronic inflammation. 

The advancing finger after traversing the anal canal enters 
the rectal ampulla. Note whether the mucous membrane is 
smooth or granular, whether or not relaxed. Is bowel wail 
elastic or is there mucosal thickening or intramural fibrosis? 
If a nmor is palpable, estimate location, size, shape, contour, 
consistency, whether movable or fixed, how much bowel lu- 
men is involved, whether it is interstitial or extrarectal. 
pedunculated or sesale. If an intraluminar}' growth is present 
it is important to estimate how deeply it iaffltrares the bowel 
wall. Xeoplasms penetrating beyond the muscularis hare in- 
tolved the rectal b'mph glands. An enlarged, bosks', lacer- 
ated uterine cervix impinging on the anterior rect^ walk or 
fecal masses behind a rectal valve are frequently mianter- 
preted as mah^ant growths because of their irregular nod- 
ular contom. The mere fact that normal mucosa covers these 
areas should warrant more thorough investigation 
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If the lumen of the bowel is narrowed by stricture, is it 
of a d^phragmaric or fusiform variet}*? The former is post- 
operative in origin or caused by cicatrization of chronic in- 
flammatory processes in the bowel. It is usually* shallow. The 
latter may narrow the lumen to varying degrees. The process 
is in the bowel wall and may be of cartilaginous consistency. 
Fusiform stnctures are most often due to Ijmphopathia 
venerea, tuberculoma, syphiloma, sarcoma and leiomyoma. 
The Frei test and microscopic studies of biopsied tissne are 
the means of elucidation- A solitary excavated ulcer with 
raised indurated edges and base is suspicious evidence of car- 
cinoma. Remove tissue for examination. In pedunculated 
tumors the shorter and broader the pedicle the greater the 
iiabilitt' to malignancy. 

Occasionally the examining digit in the upper portion of 
the rectal ampulla encounters an obliterating, firm, irregular, 
nodular shelf, sometimes cartilaginous to the touch, extend- 
ing from the anterior surface across the bowel, the only lu- 
men remaining, a strictured area, hardly admitting the finger- 
tip. This is a Bhimei^s shelf and is due to the deposition and 
growth of cancer cells in the rectovesical pouch from extra- 
rectal cancer. The primary disease may be as high as the 
stomach. Blumer’s shelf is evidence of inoperable mafignancy 
and produces the so-called “frozen pelvis.” A similar process 
may be caused by chronic inflammation, but the consistency 
is softer and the contour is more rounded. 

PROCTOSIGMOIDOSCOPY 

Anoscopy 

The anal canal should be examined separately. A fenes- 
trated speculum of the Brinherhof tjTie is excellent for expos- 
ing internal hemorrhoids, papillae, ciypts and internal open- 
ings of fistulae. The genupectoral position is best suited for 
inspecting lower ampulla. Get the patient to bear down and 
note whether bowel wall prolapses. If the prolapse comes 
from above the peritoneal reflection, ascertain by further 
study* whether it is due to an intussusception of sigmoid into 
rectum. Procidentia below the peritoneal reflection can be 
satisfactorily combated by perirectal and submucosal injec- 
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tions of sclerosing solutions. (The former exanunation is 
made with a tubular t>-pe of anoscope 3 by - 

a slightly beveled edge. Other phenomena visible nnth tins 
instrument nill be discussed under “Sigmoidoscopy. ) 


Sigmoidoscopy 

A useful instrument for sigmoidoscopy be at least 10 
inches long and Yi inch in diameter, be cahbrated m inches 
or centimeters on the outside, be well blackened on inside, be 
air-tight for indation, have a beaded tip and be furmsbed 
uritb proximal lighting ample for visualization. The Cameron 
t)-pe of sigmoidoscope meets all these requirements. A tele- 
scopic attachment for magnification plus red and green filters 
are important adjuvants if one desires to make intimate study 
of bowel phenomena. 

The bowel must be thoroughly cleansed by administering 
2 ounces of castor oil the night before and by giving an 
enema with a pint of warm water after the bowels act. 

Posmox' FOR ExAMcvATiox.—The knee-chest inverted and 


exaggerated lateral prone positions may be used. The inverted 
position requires an expensive table and taxes patients of a 
nervous temperament and those sufiering from asthenia or 
high blood pressure. In the latter t}*pes and in chose bedrid- 


den and infirm, the prone poarion is best. For routine pur- 
poses I prefer the genupectoral position. 

Passage OF the Ixstruxiext (Fig. 140).— The well lubri- 
cated instrument is held in the right hand with fingers on 
obturator, the left hand retracting the buttocks. The first 
position is downward and fonvar^ the instrument pointing 
towards the umbilicus. If a painful lesion exists at the and 
outlet an application of 1:1000 nupercaine solution wiU pro- 
duce sufficient numbing to permit instrumentation. A l^^-inch 
tube can be passed more readily but the lumen is too sm^ for 
intimate sutvex . As a last iKort local anesthesia mav be in- 
duced to completely relax the sphincter. Sustained pressure 
agam^ the external sphincter canses the muscle to relax and 
tile pnoidoscope begins its journey of exploration. After it 

^ obturator and adjust 

hghtmg. The mbe now is pointed upward and backward Ll- 
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lo-nTTig the concavin' of the sacrum until it reaches the 
promontorj'. This is the second position. Above this point the 
anterior aspect of the bowel makes a sharp rum to the tight; 
the instrument passes over the prominence and enters the 
rectosigmoid and sigmoid flexures. The instrument is asain 
pointing doumward and fonvard as in the first position. This 
is called the third position. It is needless to stare that from the 


fiexore Rectum 



Fiff. 140.— Imase at different levels. ""Bensande.) 

rime obturator is removed the tube is passed under the guid 
■ince of the eye going m and during withdrawal, searching 
behind rectal valves for a possible pedunculated polyp. 

Quire often the tube is arrested at the rectosigmoid junc- 
ture bv spasm of the thickened circular muscle of the botvel 
(thickened fibers in this region are called “O'Bieme s sphinc- 
ter")- Sustained pressure for a few moments or the bloving 
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of a fexF puffs of air dirough the infianon attachment aciU 
relax muscle, expose lumen and permit further pro^^- 
Thickened relaxed mucosa tdll often require considerable in- 
flation for displacement, so that the lumen of the bon'd ma\ 
be visualized, mere the meso^moid is ver)* short, complete 
pass^e of the sigmoidoscope is often impo^ble. ]S‘ ever use 
force in passing any rectal instrument, especially one explor- 
i ncr areas above the peritoneal reflection, The^ botvel tvall 
may be traumatized and even perforated. Especial care must 
be exercised in the aged and infirm because of the atonia and 
inelasticity of the bovrel tvall. In chronic ulcerative colitis 
the bowel waR is thinned depending on the depth of the 
ulcerative process, hence trauma and perforation are to be 
avoided. In rectal stricture the area immediately above and 
below the constriction has a poor blood supply, and is more 
vulnerable to damage. 

Phekomeka Observed through the Sigmoidoscope.— 
Ebsticky of the bo-vvel vcsll may be estimated by pressure 
with the end of the examining tube, if it has not been noted 
during digital examination. Intramural fibrosis from chronic 
ulcerative colitis, other chronic inflammations and malig- 
nandes produce their characteristic changes. 

Mucosa is normally pink or salmon colored, has a luster and 
is smooth. It may be mahogany or bromi'black in hue. This 
is usually due to melanoris coli, produced by raking physics 
of the anthracene group over a period of time. Withdrawal 
of the offending drug effects a cure. The blood vessels in the 
mucosa and submucosa are normally elastic. Pressure with the 
inst^ent or by using mterrupted suction will permit visual- 
ization of the manner of emptying and filling of these vas- 
cular arborizations. The contour of the normd vessels is soft 
and sinuous, but in arteriosclerotic individuals they may be 
jerks and corkscresv-hke, simulatincf chanses in ^e retinal 
vessels. Wie vessels may be injected''so that the smaller ones 
torm a fine nerevork imparting to the mucosa a pinkish or 
shghdy reddened appearance. This congestion is frequendv 
ihe forever of more senous trouble but may often be seen 
after a bnsTc cathartic has acted. 

Lymphoid tissue of the bowel is usually invisible but 


mav 
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be hyperplastic, discrete or conglomerate and trith punc 
necrosis. It may appear as hundreds of white specks on 
bowel wall, each one about the size of a couple of grain 
sand and evenly distnbnted as far as the tube trill reach, r 
healthy mucosa becn'eea; or be conglomerate forming sligl 
elevated Eat plaques of vanning size. "i^Tiere lymphoid hrj 
plasia is present, role out Hodgkin’s disease and status It 
phaticus. \^xsuaiizarion of the lymph follicles when enlan 
is enhanced by using the telescopic magnification and a eri 
filter. 

According to Felsen,^ “The intestine itself has a dun! exc 
tory viechcmwjt. The first is the direct excretory route 
substances which have been ingested. These are essenda 
products of digestion. The second is the indirect or heri 
togetioiis excretory route whereby substances in the bio 
stream are brought to the bowel and are excreted though the 
vessel wail and mucosa into the lumen of the intestine and so 
out of the body.” This mechanism e.xplains intestinal mani- 
festarions of sj'stemic disease. The bowel presents phenomena 
that can be interpreted through the sigmoidoscope in such 
conditions as plumbism, Hodgkin’s disease, status lymphat- 
icus, arteriosclerosis, periarteritis nodosa and subacute bac- 
terial endocarditis. Telescopic attachment and color filter 
must be used for proper interpretation. Time will not permit 
a description of these phenomena. 

An outstanding example of lesions produced by direct 
action is seen in amebiasis. In this disease the cysts which have 
survived the action of the gastric juice develop into tropho- 
zoites and burrow a path underneath the mucosa, elaborating 
a histolytic ferment. The tubercle bacillus appeap to be 
capable of passing from the lumen through inract intestinal 
wall. The bowel is the seat of one of the richest lymphoid de- 
posits in the body and possesses a vast reticuloendothelial net- 
work. The active response of the solitara' acuminate lymph 
nodules of the intestines is seen in many infections originat- 
ing elsewhere in the body. Thus in the case of pneumococcus 
Tt'pe ^TI pneumonia in an otherwise normal adult there de- 
veloped a diffuse lymphoid hj^perplasia throughout the entire 
bowel comparable to that seen in status lymphaticus. 
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Diffuse lymphoid h\-perplasia may occur in any i^ecnon. 
lu most instances nothing more occurs, the hyperplasia reced- 
ins \rith subadence of the infection. In acute hacmry dysen- 
tery. hotrever, there is a characteristic three-stage response, 
i-iz./ focal l\-mphoid hyperplasia, succeeded by focal hTn- 
phoid necro^ discrete and confluent ulcerarion. Even here 
some nuld cases never go beyond the first stage. The three 
Stases develop in tiventy-four, forty-eight and seventi -tvs o 
hours respectively. Chronic bacillary dysentery is a peipetua- 
tion of stase 3— with geographic, hnear or serpiginous areas 
of ulceration. The dis^ fleum, proximal and distal colon are 
the sishts of predilection for the intestinal manifestations of 
most systemic diseases. The essential pathology* of chronic 
dysenteri' is a cicatriang. stenoang leaon with mural thick- 
euisg often, accomparned by the formation of inframural 
abscesses or fistulous tracts. 

Polyposis cystica imestini is a form of chronic ulcerative 
colitis in which the islands of intact mucosa hung between 
serpiginous, linear and geographic areas of ulceration form 
pseudopohyis. These polv-ps do not become malignant and 
bear no relationship to adenomatoas colL Man}* proctologists 
do not recognize the true nature of these pseudopoli'ps, ad- 
vising patients to have them removed to avoid malignancy. 
I have seen patients with this condition subjected to deep 
x-ray and even radium therapy. 

Ulceration may be superficial and punctate or deep, seo- 
graphic and serpiginous, and in some instances even exposins 
the musctdaiis. The picture in chronic vlceraiive colitis is 


essentially that of chronic bacillarv' dysentery. The bowel 
may be involved so severely that slightest contact produces 
bleeding of considerable degree, "l^hen the bowel wall gushes 
pus, it is because of intramural abscesses. The mucosa mav be 
atrophic, dry, with los of luster and with small plaques of 
stool adhering to its walL In hypertrophic chanses the 
bowel hnmg is thickened and thrown into concentric folds 

which mpinge into and frequently hamper the passage of the 
sigmoidoscope. r me 

causes a girdling type of ulcer which traverses 
the bowel, sometimes mvolvmg as much as half its breadth. 
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Xhese ulcers have an irregular edge definitely undermined, 
and there is a grayish base. Occasionally some dirt}’^ yelJovish 
tuberculous nodules are visible in the base. 

Amebic ulcers are round or stellate. The mucosa is con- 
gested and red. The necrosed base is ox’’al or irregular and 
appears to project over the level of normal mucosa. There 
are usually seen yellovdsh necrotic spots in the ulcers, of the 
size and color of sulfur granules. 

Luetic ulcers are usually broken-dovm gummata, are apt to 
be multiple and are often accompanied by stricture. The dis- 
ease causes plastic deposits in bowel w^ causing thickness 
with lessening of the lumen. The wall is firm and inelastic. 
The Frei test should be done to rule out lymphopathia 
venerea. 

Ulceration may occur in the rectum and sigmoid from 
allergy and vitmuin deficiencies, especially of the B group. 
Felsen states that, “In the allergic intestinal mam'festarions, 
sigmoidoscopy may reveal a reddened, edematous, weeping 
or mucoid mucosa vdth suggestive wheal-like formation sur- 
rounded by a deeply hyperemic halo. This phenomenon may 
be accompanied by indefim'te cramps and bowel irritabilin* 
and disappears completely with removal of the offending 
substance or after the use of adrenalin subcutaneously.” 

Tinners of the Rectum. —Since at least 85 per cent of the 
tumors of the bowel are udthin reach of the examining finger 
such considerations as location, size, shape, consistency, fix- 
ity and depth of invasion are best interpreted by the sense of 
touch. Neoplasms are either intraluminary (impinging into 
the lumen), interstitial, involving the bowel wall, or extra- 
rectal, penetrating all the bowel tunics and involving other 
organs by contiguity. The term “extrarectal” is also applied 
to masses arising in organs outside the rectum, but by pres- 
sure narrowing the lumen. If low^ enough they are palpable. 
Sometimes these neoplasms will involve the rectum by ron- 
rigmty. They may even cause perforation in the bowel. This 
is true of malignant disease in the prostate, uterus and adnexa. 

Benign Tuimrs.-The most frequently encountered tumor 
in the rectum and sigmoid is the simple adenoma or folyp.^ 
This lesion is usually solitary’ but may be muinpic. it ma\' 
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be pedunculated or ses^e, the pedicle vapnng from the 
thickness of a few threads to several mches, the latter m mul- 
olobular adenoma. As a rule the shorter and broader the 
pedicle the more suspicious is the tumor as to mahgnancj. 
The pob-p itself may vary in size from a sm^ pimple on the 
mucosa to the large multilobular affair the size of a fist. 

Poh'ps are round or oval in contour but the periphery 
may be somewhat irregular. The surface is usually granular 
but may be uneven and ulcerated, depending on ^uma in- 
flicted bv contracting bowel wall and abrasive action of the 
passage of hard scvbalous fecal masses. It is usually red in 
colon but gets paler as the pedicle increases in length due to 
poorer circulation. 

It is impossible to state from the ph^'sical aspects of a 
pob-p, particularly tvhen the surface is not smooth, as to 
wheAer or not viaUgnant change has taken place. No pob-p 
should he destroyed by fulguiation, unless a suitable portion 
of it has been resen’ed for microscopic study. 

If polj-ps are multiple, reddish-purple in color, soft and 
shiny, some sessile and some pedunculated, suspect adeno- 
viatosis coU, an hereitarj’^ disease. The process may be lim- 
ited to the rectum but may involve the entire colon and small 
intestine. X-ray studies by opaque and double contrast enema 
methods are mandatort*. If diagnosis is established, prompt 
and radical surgers- is necessary'. On pathologic examination 
one or several of these tumors wfll be found with malignant 
changes. 

Other benign tumors found in the terminal bowxl are 
fibroma, lipoma, lymphadenoma, endometriosis, hemangioma, 
b-mphangioma, dermoid cysts and villous tumors (papil- 
l^a). Space will not permit a differentiation of these tumors. 
Their nature will be disclosed by microscopic study. 

.Ualignimt Tumors.—The, physical characteristics of a pal- 
pable tumor are best ascertained by die sense of touch, sup- 
plemented by visualization. Malignant neoplasms vary from 
the excavated indurated ulcer to the rapidly prohferatin<r 
masses that ataost occlude the bowel lumen. Ewing= has 
Sts“ " pathologic classification ol these 
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If during sigmoidoscopy one notes a foul, putrid-smelling 
mucosanguineous discharge be suspicious of a malignant proc- 
ess in the vicinit}*. 

The important factors to consider are location of the tu- 
mor, its movabOity, the extent of involvement of the bowel 
wall and the spread of the grots'th to other organs. The 
treatment instituted will be governed by these findings. 
Microscopic studies of tissue wall ascertain the nature of the 
tumor, degree of malignancy and radiosensitivit}^ 

5/zrc£)7;M.— Sarcoma is rare and varies in type as to tissue 
from which it originates. It is a hard growth, attaclang t e 
bowel wall, thickening it considerably and causing stenosis 
of a fusiform variety. iTIicroscopic study will chlferennate 
the tumor from lymphopathia venerea, hyperplastic tu ercu 
losis and luetic stricture. The Frei test is important. 

In profound and unexplained aneviia, smdies of the colon 
should be made because infrequently a silent tumor in t c 
right half of a large bowel will be disclosed by x-ra> . 


BIOPSY 

Tissue from every ttimor found during 
be submitted to the pathologist for dia^osis and g”'™- 
to degree of malignancy and radiosensmvlt}^ Biops} is 
performed wdth a cutting current, uttag a loop fo P 
pose. A low voltage current is best, because 
a neghgible amount of dehydranon and hence the bo^ 
cnnot be involved sufBeiendy to cause 
must exercise especial care when „*h 

neal refiecdon. Tissue for exanunanon ““J ,f„r 

a biopsy punch, but I have seen loop 

the use of this instrument, and hence prefe 

or snare. 

x-ray examination 

Sigmoidoscopic 

a-raf studies. b=eau« tumors |n the jpulla, and^^ 

frequently are oatient with rectal iileedmg 

of x-ray examinaaon. E\ , P r l„ p^jon. If sigoioidos- 
Should have a routine examinanon of the colon. 
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copy reveals a tumor, x-ray studies are important to rule out 
a multiple lesion. 

In chronic ulcerative colitis, adenoma, mulnple poU-posis. 
diverticulitis and diverticulosis, examination must be made 
by opaque and double contrast enema methods. 

'For lesions in the cecum and ileocecal region a complete 
gascro-intestinal x-ray series should be performed. hen ad- 
hesions are present, the abdominal wall should be pressed on. 
over suspicious areas, while barium is entering the bon el, 
particularly if the passage is arrested, these phenomena being 
observed during fluoroscopy. In suspected sigmoid tumore. 
roentgen studies in the oblique position -will frequently dis- 
close definite information not obtainable with a flat plate. 


LABORATORY METHODS 


''Crypt aspirations are more reliable in isolating B. dysen- 
teriae or endameba histoUtica than fecal specimens, paracu- 
larly in chronic cases. It appears that the bacteria as well as 
the protozoa tend to lodge deep in the cn'pts, or. in the case 
of the endameba. in the snbmucosal bmpharics. By apphing 
suction to a small localized area of the intact mucosa or to 
the floor of an ulcer the bacilli or amebae may be often dis- 
lodged." (Felsen.’^) Dr. Felsen has designed a capillary* glass 
aspirator for the purpose. “In amebiasis the fresh material is 


generally all that is necessary, heating the slide slightly* or 
using a warm stage. Fixation in Schaudinn’s fluid followed 
by iron and hematoxylin staining may* be used for supple- 
mentary* studies. For B. dysenteriae the xtithdrami material 
is spray ed on an Ehdo plate or other culture media necessary* 
for the gromh of the organism.” 

The ^ asseniiami test should be done in all rectal stric- 
ture inguinal adenopathies, suspicious ulcers or warts in 
penanal region. The Frei test should be carried out in all 
rectal strictures, enlarged abscessed inguinal glands, suspicious 
ulcers at anal verge or fibrous conations in anal canal or 
rectum, to rule out the possibility* of lymphopathia venerea 
prun^ aiu skirt scrapings should be examined for funm 
r ^ women, vagina] mears should be scr^- 
nmzed for Tnchomonas vagmalis as a possible etiologic fac- 
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tor in pnintus. Routine urine analysis avtU rule out diabetes. 

A complete blood count is necessax}’’ before any rectal op- 
eration or where the lesion in bowel may have produced an 
altered blood picture. For ova of intestinal parasites, a small 
portion of stool removed through a sigmoidoscope is adequate 
for esaminarion. 

Agglutination tests for B. dysenteriae should be performed. 

/Microscopic study of every tumor or suspicious tissue is 
obligatory. In tuberculous ulcers biopsj’’ material should be 
examined and the discharge, if othertsise negative, should be 
injected in a guinea pig. 

SUMMARY AND CONCLUSIONS 

1. Ever)’’ case of bleeding from the rectum should be con- 
sidered potentially malignant unless proved otherwise. 

2. Every patient tvith a rectal complaint should be given 
the benefit of indicated methods of examination. 

3. Ever)’ tumor or induration should be biopsied and tis- 
sue submitted for microscopic study. 

4. X-ray surveys should follow. sigmoidoscopy. 

5. Discharges from ulcers and suppurations should be sub- 
mitted for bacteriologic invesdgation. Frei and Il'assermann 
tests should be performed when deemed necessax)’. 

6. Periodic health examinations should include routine sig- 
moidoscopy and examination of the colon when symptoms 
warrant. 

7. Medical colleges and hospitals must be staffed u'ith men 
competent to teach diagnostic methods and interpretation of 
disease in the rectum and colon. 
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THE ACUTE ABDOMEN 

GUIUFORD S. DUDLEY, M.D.* 

The purpose of this discussion is to bring to 3'our atten- 
tion the outstanding signs and s\Tnptoins of the acute abdo- 
men. No detailed diagnostic revien* is intended since such is 
readily available in any standard textbook. 

acute appendicitis 

The most common cause of the acute surgical abdomen is 
inflammation of the appendix. Failure to recognize this lesion 
in its early stage probably accounts for the fact that its mor- 
talin* rate is approximately the same today as it was ten or 
nventy years ago. 

Acute appenicitis is usually of abrupt onset. The patient 
is frequently awakened from sleep with cramplike upper or 
midahdonunal pain associated with nausea or vomiting. In 
from four to six hours after the imtial symptom the pain be- 
comes of a constant nature and localized to the right lower 
quadrant. Operation performed at this early rime often re- 
veals extensive inflammator)' involvement of the appendix. 
The longer operation h postponed the more grave may be 
the degree of inflammation. The rapiditv' with which inflam- 
matory changes take place varies widely. \'\''hile it is well 
recognized that in some instances the inflammation may sub- 
side spontaneously, it is equally as well recognized that no one 
of us can predict which particular case will subside, will per- 
forate. will localize the intraperitoneal infection, or will de- 
velop diffuse spreaing peritonitis. For this very simple rea- 
son, it vmst be ttrged strongly that every case diagnosed as 
anile appendicitis be submitted to operation at the earliest 
possible time. 

Acute appendicitis progresses with extreme rapiditv* m rite 
young and in the elde rly. Beware also of acute appendicitis 

* Director, Second Surgical Division, Bellecne Hospital. 
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in the obese patient. Here the sj^ptoms and signs are prone 
to be minimal and localization of the infection ineffectual. 

Dla.gnosis.— The one single ^d most important physical 
finding in acute appendicitis is localized tenderness to pres- 
^tre. This localized tenderness is usually at the level of AIc- 
Bumey’s point in the right lower quadrant. By the term 
“tenderness to pressure” emphasis must be made that this be 
gentle pressure. Firm, rough, forceful pressure ■will elicit ten- 
derness in almost any abdominal examination. Such tjqie of 
pressure should not be used. 

The second most important physical finding is rebound 
tenderness. Muscular rigidity may or may not be present and 
its absence should not rule out the e.xistence of acute appen- 
dicitis. The well-worn adage that the difference between a 
surgical specialist and the general pracritioner in making a 
diagnosis of acute appendicitis is that the specialist is one who 
performs a digital rectal examination deserves to be discarded. 
Digital rectal examination not performed gently will almost 
alwa)'s cause pain. Seldom does it give valuable information 
not obtainable from careful abdominal examination. 

The average patient -stath acute appendicitis has a moderate 
fever, usually less than 101° F., and a leukocytosis in the 
neighborhood of 15,000. A fever above 101° F. and a leuko- 
cytosis above 20,000 is unusual. It must be borne in mind, 
however, that acute appendicitis may be present in the ab- 
sence of fever, in the absence of leukocytosis, in the absence 
of nausea or vomiting, and that it may manifest only local- 
ized tenderness to gentle pressure in the right lower abdomen. 
Persistent preoperative vomiting is an ill omen; it usually ag- 
niiies extension of the inflammation and a spreading perito- 
m’tis. 

Treatment.— Once the diagnosis or the presumptive diag- 
nosis of acute appendicitis is made there is but one treatment, 
namely, operation. The use of any cathartic is distinctly con 
traindicated because of the danger of the spread of infection 
tvithin the peritoneal cavity as the result of active perista sis. 
Sedation by the use of morphine should be emplo>'ed onl>- 
with the full knowledge that operation is to be earned out 
immediately. The use of an ice bag or of a hoc water bottle 
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locaUv does not influence the progress of the inflanmanon 
one way or the other. The counterimtant action of the heat 
or of the cold does give relief to the pam but it also masks 
the severit\- of the local tenderness and may mislead one from 
accurate diagnosis. 

As has been stated before, the Mure to reduce the mortal- 
ity rate in acute appendicitis over the past two decades is 
due to the failure to submit every case to operation at the 
earliest possible time. It is far more justifiable for the con- 
scientions physician or surgeon to remove an occasional nor- 
mal appendix as the result of a mistaken diagnosis than it is 
to permit a single patient with appendicitis to have his opera- 
tion postponed with resultant fatality. 

By choice, ever>' operation for acute appendicitis should 
be accompanied by the removal of the appendix. However, 
in the occasional difficult or delayed case it is fully justifiable 
and advisable to institute only drainage of the peritoneal cav- 
ity. After recover}’ such case should be submitted to an 
operation of election through an adequate explorator}' inci- 
sion for the removal of the appendix. 


TERMINAL ILEITIS 


A^'ithin the past few years recognition has been made of an 
inflammator}' process involving the terminal ileum and at 
times extending to involve the cecum. At first this process 
was believed to be confined to the terminal ileum and cecum 
for which reason the name “terminal ileitis” was applied. 
Further observation has brought to hght the fact that such 
inflammation may also involve other segments of the small 
intestine and the term segmental enteritis ’ (Lewisohn) was 
introduced to cover this fact. 


The symptoms of terminal ileitis or segmental enteritis may 
lead one into a mistaken diagnosis of appendicitis. The symp- 
toms usually are more indefinite than in acute appendicitis 
and as a r^ one would not expect the local tenderness of 
the latter. The mflammation of the small intestine presents a 
more long-standing picture of diffuse, cramplike abdominal 
pam^ociated with a constant low grade fever and usuallv 
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PERFORATED PEPTIC ULCER 

This ^ the second most commonly encountered acute sur- 
gical lesion of the abdomen. In a series of 104 cases at Lenox 
Hill Hospital reported by Meyer^ there xrere eight}"-one per- 
forations of gastnc ulcer and nYent}'-three of duodenal ulcer. 
Seventy-sis of the eighty-one patients vdth gastric ulcer per- 
foration and txventy-tv^o of the nventy-three vith duodenal 
perforation were male. Perforarion of either gastric or duo- 
denal ulcer rarely occurred in the very young or the ren' 
old. The average age v^as the early part of the fifth decade. 

Dlxgxosis.— Perforated peptic ulcer is the one condition 
associated udth m/e, iimmstakable boardlike nniscidar rigid- 
ity. The accompanying pain is exquisite and is confined to 
the upper abdomen, usually the epigastrium. Nausea and 
vomiting may occur but frequently do not. The absence of 
liver dulness is an important sign: this absence indicates a 
condition of pneumoperitoneum or air benveen the liver and 
the diaphragm, and is indicative of perforation of a hollow 
organ, usually the stomach or duodenum, more rarely the 
small intestine. Failure to demonstrate gas by roentgenologic 
examination may occur in more than 25 per cent of cases of 
perforation of the stomach or duodenum. The leukocyte 
count is high. In Meyer’s series it averaged 14.900 in the gas- 
tric xilcer cases and 13,300 in the parients xn’th duodenal ulcer. 
There was an average of 85 and 84 per cent polymorpho- 
nuclear leukocytes, respectix-ely. In many instances the counts 
were much higher, but in the x*er>’^ crirical cases the poly- 
morphonuclear leukocytes were low, indicating poor resist- 
ance. In every such instance the parient died. 

Careful questioning may or may nor reveal a prerious his- 
tory suggestive of ulcer. It is often found that such ulcer 
symptoms have been of an aggravated nature during the week 
preceding actual perforarion, and it is not uncommon for 
the actual perforation to be associated in the patients mind 
with some unusual physical acrivitxL The mortality rate tends 
to be sfightly higher in gastric iilcer perforarions with no 
prexrious ulcer historx'. History of prerious ulcer s> mproms 
is the rule in duodenal ulcer perforation. In 21 per cent of 
Meyer’s cases of perforated gastric ulcers and in 8.6 per cent 
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of his cases of perforated duodenal ulcers, the rupture oc- 
curred -nithout a previous histor}'. _ 

TREAX-MENT.-There is an old sa\-ing, “The sun must never 
rise or set in perforations of the gastro-intestinal tract mth- 

out an attempt at relief.” , 

This is as true today as ^^'hen first uttered. Perforations of 
the gastro-intestinal tract are always serioiK as to prognosis. 
As Mever points out, “They must be considered either as an 
emergency or an urgency. The higher (esophagus) or lov^ er 
(colon) in the gastro-intestinal tract the perforation occurs, 
the more serious the outlook. Mortahty is verj' high and the 
chance of the patient’s recover}' is problematic unless an 
early diagnosis is made.” 

Momlhy is m direct ratio to the lapsed time betreseen per- 
foration and operation. Ediason and Eblinw state that if op- 
eration is performed within six hours, the mortaht}* is 7.5 per 
cent; from six to twelve hours, 32.9 per cent; from nvelve to 
twent}'-four hours, 35.4 per cent, and from wenty-four to 
fort}'-eight hours, 67.5 per cent. Meyer found that the aver- 
age lapse of time in the successful cases was 4.4 hours in the 
gastric ulcer group and 12.8 hours in the duodenal cases; the 
average time in the fatal cases was 24.4 hours in the gastric 
and 29.6 hours in the duodenal ulcer group. 

Acute perforation of a peptic ulcer in the first few hours 
causes a chemical peritonitis which soon becomes bacterial. 
At operation no procedure should be carried out otiier than 


simple closure of the perforation. As a working basis, it is 
generally assumed that, after ten hours have elapsed from the 
time of presumptive diagnosis of perforation, a bacterial per- 
itonitis has ensued. For this reason it is common practice to 
close the abdomen without drainage if operation is performed 
before ten hours, and to institute peritoneal cavity drainage 
if operation is performed after ten hours have elapsed. It is 
recognized, also, that an acutely perforated peptic ulcer may 
spontaneously close its perforation by becoming adherent to 
the unders^ace of the liver, but the recognition of this fact 
doK not in any way justify postponement of operation, 
bubsequent treatment of the perforated peptic ulcer should 
be gmded by the patient’s clinical course. 
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If s}*mproms can be controlled by diet and a medical reg- 
imen the question of secondary operation may be postponed. 
Second and even third perforations of a pepdc ulcer may 
take place. With this knowledge at hand the individual pa- 
tient may elect to take his chances on re-perforation rather 
than his chances on an extensive resection of the stomach. 

ACUTE INFLAMMATION OF THE GALLBLADDER 

Another lesion with which the practicing physician is 
often confronted is acute inflammation of the gaUbladder. 
For many years it vt^as rather customarx* not to consider this 
infection as an urgent surgical problem. Opinion today is 
changing. The frequently reported instances of rupmre of 
suppurative cholecystitis with associated upper abdominal 
peritonitis and death emphasize the siugical urgency of this 
lesion. It is nou' accepted that clinical and laborator>' findings 
are not necessarily closely associated with the pathologic 
progress of the inflammation of the gallbladder. To put it 
another way, one cannot always judge by physical examina- 
tion the seventy of the inflammation. One cannot determine 
before operation u'hich inflamed gallbladder uill perfomte 
and which 'oill subside. Furthermore, it is less dangerous to 
the patient to remove the acutely inflamed gallbladder than 
it is to remove the chronically inflamed gallbladder vehich 
has been involved by previous acute infections. The mortal- 
ity rate is distinctly more favorable as a result of early than 
of postponed operation. By early operation is meant one per- 
formed within forty-eight hours of the onset of symptoms; 
moderately early operation— one performed within five days 
of operation; and late operation— one performed after the 
clinical signs and sj’^mptoms have subsided. Graham® has re- 
ported a series of 167 cases of acute cholecysddts; in those 
cases operated upon tvithin foriy'-eight hours of the onset of 
the attack there was a mortality of only 3.59 per cent; in 
those operated on within five da>'s the mortalitj' was 5.13 per 
cent; after that period it rose to over 20 per cent. There arc 
many other reports in the literature showing similar results. 

Symptoms.— The acutely inflamed gallbladder presents 
%rith severe right upper abdominal pain associated udth fre- 
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quent vomiting and often a palpable mass immediately beIo^v 
the free margin of the liver. There is also well lowlized ten- 
derness and perhaps moderate muscular spasm. FrequentlN 
the pain radiates toward the back and upward to the regton 
of the right shoulder, posteriorly. A temperance of 102° to 
104° F. is not uncommon. This grade of fever is greater than 
is noted u-ith acute appendicitis, jaundice is not present as 
a rule, and the pain tends to be of a more constant nature 
than the colic-like pain associated tvith cholelithiash. 

TreaWient.—The surgical procedure of choice is removal 
of tlie acutely inflamed gallbladder and drainage of the gall- 
bladder bed in the liver to the level of the ligated cystic duct. 
We all appreciate the value of cholecystostomy tvith drain- 
age of the gallbladder itself as a life-saving procedure in the 
exceedingly ill patient. Cholecystostomy with drainage, how- 
ever, is not a curative act and, therefore, should almost always 
be supplemented by elecrive cholecystectomy at a later date. 

Incidence. —A-cmt inflammation of die gallbladder while it 
occurs in the male is much more frequent in the female, par- 
ticularly in the woman in her fourth or fifth decade. Preiti- 
ous pregnancies and n-phoid fever are felt to be predisposing 
factors in the incidence of the lesion. 


ACUTE INTESTINAL OBSTRUCTION 

Acute intestiaal obstruction may be of a mechanical nature 
and with or without strangulation, or it may be of the nature 
of a paralytic ileus. 


Mechanical Iniestinal Obshucfion 

Mechamcal intestinal obstruction has many causes. The 
small mtestine becomes mechanically, obstructed bv intra- 
abdominal bands or adhesions, by str^gulated hemiae, either 
external or internal, by a gallstone, by intussusception in chil- 
^en. or more rarely by vobmlus or a neoplasm. The lar^e 
mtestme becomes mechanically obstructed usuallv bv a neo- 
plasm of the left half of the colon, by volvulus of the simnoid 
or cecum, or by feed impacdon. Persistent vomiting ndthom 

for exploratory laparotomy. An i-ray an of the abdomen 
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often is of value in giving one a clue to the location of the 
obstruction. 

Acute viechanical obstruction of the large intestine by 
72eopIas7n must be relieved by colostomy proximal to the neo- 
plasm. Surgical attack upon the neoplasm itself should never 
be attempted in the presence of acute obstruction but is to be 
carried out at a later date and in accordance with the findings 
of the individual case. 

Obstruction of the small intestine must be overcome by the 
release of the band of adhesions, by the release of the strang- 
ulated hernia, by the removal of the obstructing gallstone or 
tumor, or by the untunsting of the volvulus. Never attempt 
to reduce a hernia of any type in which there is any question 
of strangulation. It may be reduced “en masse” and the 
strangulated intestine remain strangulated. Never omit palpa- 
tion of the region of the femoral canals in order to rde 
out sttangulated femoral hernia. If the strangulated small in- 
testine is no longer viable, immediate intestinal resection and 
restoration of the continuity of the lumen of the small intes- 
tine must be carried out. 

Acute mechanical obstruction due to volvulus of ^ 
cecum or of the sigmoid is to be relieved by reduction of t e 
volvulus, and the fixation of the bowel to ob\nate recurrence 


of the volvulus. . • 

In acute viechanical obstruction due to intussusception tw 
intussusception is to be reduced if possible, and appropnate 
measures should be taken to obviate a recuirence. 

Correction of Dehydration.- While it is 
these measures for the relief of acute mechamcal int^ 
obstruction should be undertaken vnthout delay, erthel^ 
it is equally urgent that the patient’s dehydraaon fr 
of fluids also be combated. This can be 
the stage of preoperative preparation by j 

niinistiftion of 5 per cent glucose “ 

and can be sinfilarly continued into in- 

Decomfression of the Intestine. The 

troduction of a double lumen ^ttSnc" trad 

tube) for decompression of the ob^ction. This 

ded feature in the management of acute 
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tube, passed through the nose into the stomach, is : 

peristalsis through the pylorus into the duodenum- when it 
has entered the duodenum, a small balloon attached to one ot 
its lumina is indated. This inflated balloon acts as a bolus, i he 
content of the small intestine is aspirated through the second 
lumen constantly and the tube moves fom'ard through the 
small intestine by peristalsis. In this manner, general abdom- 
inal distention may be greatly relieved and operative inter- 
vention markedly facilitated. It is even advocated in selected 
instances that a small quantity of a dilute solution of barium 
may he introduced into the intestine through this tube and 
the site of obsmicrion identified by x-ray. This double-lumen 
tube, however, is a two-edged sword. If not utilized -nith dis- 
cretion it may be a factor in delay of operation of exceed- 
ingly serious import to the patient. Employed as a decom- 
pressmg agent in paralytic ileus, in which lesion there is no 
one single mechanical obstructing favor, this double-lumen 
tube is invaluable. 


Paralytic Ileus 

ParalNtic ileus is usually a postoperative complication de- 
pendent upon diffuse infection uidun the peritoneal cavity. 
Obstruction in this instance is due to the sum total of the 
paral^-zing effect of peritonitis on the musculature of the 
bowel wall pins a multiplicity of lahks and angulations of 
the bowel by fibrinous e.vudate but nithout any single sire of 
complete occlusion of the bowel lumen. Paralytic ileus is the 
ti-pe of intestinal obstruction which, nidi subsidence of the 
peritomtis and restoration of muscular activity in the bowel 
walk tends to go on to recover}- without the mechanical re- 
lief of any single obstructing factor. This tvpe of intestinal 
obstruction is particnlarly amenable to the us'e of the double- 
lumen (.Miller-Abbott) tube, stimulatinff drugs (prostistnine 
or eserine), colonic irrigations, and gasttic lavage. 


MESENTERIC THROMBOSIS 

thxomboas associated with gangrene of a se^-- 
mem of the small intestine gives an almost 100 per cent 
mortahty rate. Follonmg resection of the gangrenous intes- 
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tine, the throinbotic process tends to extend to the blood sup- 
ply of the uninvolved intestine. Hope for the reduction of 
this high mortality rate may arise from the use of recendy 
introduced drugs (e.g., heparin) which have the propeny of 
prolonging the normal blood clotting time and thereby of 
preventing extension of a thrombotic proces. 

The presenting symptom is intense midabdominal p.tin 
with cessation of intestinal activity. In effect, it presents as 
an acute intestinal obstruction, although frequently bloody 
liquid fecal material may be obtained by enema or colonic 
ungation. An associated cardiac valvular lesion may give one 
a clue to the diagnosis of this condition. 

ACUTE HEMORRHAGE INTO THE PERITONEAL CAVITY 

Acute hemorrhage into the peritoneal cavit}'' ma}' arise as 
the result of a ruptured, extra-uterine pregnancy, and occa- 
sionally as the result of the rupture of a graafian follicle. 

The outstanding feature of hemorrhage from a ruptured, 
extra-nterine pregtiancy is fainting, or swooning. Associated 
vith this is occasionally the history’’ of an irregularity in 
menstruation, \vith intermenstrual bleeding, pain in the right 
or left lower abdomen, and a positive Aschheim-Zondek test. 

\'\Tien the rupture of a graafian follicle is complicated by 
profuse bleeding, the picture is similar to that of hemorrhage 
due to a ruptured, extra-uterine pregnancy, except that there 
is no history^ of menstrual irregularity and no positive Asch- 
heim-Zondek test. 

Acute intraperitoneal hemorrhage is accompanied by leuko- 
cy’tosis but not by’’ fever. Pelvic examination reveals marked 
tenderness on movement of the cerv’Lx and often a mass jn 
one side of the pelvis. 

ACUTE SALPINGITIS 

Acute salpingitis presents no history of fainting and is ac- 
companied by discomfort and pain in both sides of the lower 
abdomen. Nausea, vomiting, fever and leukocytosis are also 
present. 

^^Tien this condition is due to infection by the gonococcus 
it does not call for operative interference. The reason for this 
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is not that removal of the acutely inflamed gonorrh^^ 
Ionian tube is attended tvith any high de^ee of mortahtj , but 
because such an acutely inflamed fallopian tube mat return 
spontaneously to normal. Should one open the abdomen -m- 
der a mistaken diagnosis of acute appendicitis and find a 
purulent exudate from the fimbriated exnermty of a fallopian 
mbe, there is no indication for the removal of this tube. 


acute pancreatitis 

Acute pancreatitis is ushered in by exceedingly severe epi- 
gastric pain which tends to radiate direct!}* through to the 
back at the same leveL At the onset, vominng is usual and the 
pain tends to remain localized in the epigastrium. The sever- 
in' of the siTuptoms varies with the severity of the process 
and in some instances death occurs nithin fort}* hours. 

The difficult}' in differentiating accurately bettveen acute 
pancreatitis and other acute lesions that might be amenable 
to surgical relief is the real reason for operation in this dis- 
ease. Many question the value of drainage of the pancreas or 
of the gallbladder in acute pancreariris and believe that if 
accurate preoperadve diagnosis could be made, acute pan- 
creatids would not be an indicarion for operation. 


TRAUMA TO THE ABDOMEN 
WJlh Perforation of the Abdominal Wall 

Stjb 'izauTcds, gunshot icounds or other wounds involving 
penetradon of the abdominal wall may cause injur}' to any 
of the intra-abdominal viscera.* All such penetrating wounds 
should be treated by laparotom}' at the earliest practicable 
ome. Severe shock calls for immediate supportive measures 
^ch as mfuston and transfusion to prepare the patient for 
laparotomy. Rems or tears in the large intestine are probably 
better handled by exteriorization of the injured colon which 
then may be dosed at a later date. In the instance of bullet 
wounds Acre ss almost always more than one openincr 

dosed. Possible breal; m the itmjpeiitoneal poition of ihe 
duodenum must not be overlooked. 
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Wifhouf Perforafion of ffie Abdominal Walt 

Trauma rnay cause a rupture of the small or large intestine 
by compr^ion of the gut against the vertebral bodies or by 
a pneumatic blow-out. It is usually the simll intestine which 
suffers rupture due to trauma, although occasionally a re- 
dundant sigmoid colon may be affected. 

Rupture of the urinary bladder may result from trauma. 
Distention of the bladder by urine at the rime of injur)’’ pre- 
disposes to its rupture. Bladder rupture may be intraperi- 
toneal or extraperitoneal. This injury calls for immediate re- 
pair and suprapubic drainage of the bladder. 

Rupture of the spleen is amenable to splenectomy. It is not 
practicable to repair a splenic tear by suture or tamponade 
because of the danger of subsequent hemorrhage. This is ex- 
emplified by those instances of ruptured spleen which 
through mistaken diagnosis are not operated upon at the time 
of injury and which apparently recover but must be operated 
upon seven to ten days following injury because of severe 
late hemorrhage. Retnoval of the normal niptured spleen is 
completely compatible ncith continued good health. 

Rupture of the liver, if small, may be controlled by suture. 
If large, the rupture is almost uniformly fatal though it can 
be controlled temporarily by tamponade. 

Severe Contusions of the Abdominal Wall 

Not infrequently contusions of the abdominal wall are as- 
sociated with other trauma- Abdominal w’^aU contusion alone, 
without severe intra-abdominal injury, may present a mus- 
cular rigiditj’’ indistinguishable from an intraperitoneal injuiy. 
Oftentimes careful observation tvith evaluation of associated 
injury to the thorax will contraindicate an abdominal opera- 
tion which, under other circumstances, would appear to be 
clearly indicated. 

Supportive Treatment of Traumatic Conditions 

Morphine should be used for the alleviarion of pain in an) 
of the foregoing traumatic conditions, but its use must e 
governed by extreme care so as not to mislead the obs^er 
in making a diagnosis. In some of the air raid mjunes in Eng- 
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land, the quantin' of morphine given by the doctor adminis- 
tering immediate treatment to the victim is marked on the 
individual’s forehead. 


BIBLIOGRAPHY 

1. Meyer, Herbert MUIy: Perforations of the Gastro-intesdnal Tract. 

-Ann. Stng., March and July, 

2. Eliason, E. L. and Ebelias, VV. \V.; Am. J. Snig^ 2-?: 65-S2 (April) 

1934. 

3. Graham, Henry F.: Stmc. Cus-. Norm Ames., 20: 511-521 (.April) 1940. 

4. Dndley. Gnilford S.: Acute Abdominal Injuries. Svsg. Cuk. North 

.Ames_ April, 1935, pp. 345-559. 




Medicd Clhdcs of Nortb Americi 
May. lf^2. Ne-^ Tork Number 


THE NATURE AND TREATMENT OF CHRONIC 
CONSTIPATION AND CHRONIC DIARRHEA* 

ASHER WINKELSTEIN, M.D.f 
CONSTIPATION 

DEFixmoi^. — ^\'arious authors define chronic constipation 
differently. According to Hurst, when a meal is taken eight 
hours after a defecation and none of the residue of that is 
excreted within fort}' hours, tire patient is constipated. Faber 
uses these criteria: if the patient has less than one bowel 
movement daily; or, if the stool is hard; or, if laxatives are 
necessary for a bowel movement. If we add the subjective 
sensation of an incomplete evacuation to Fabers criteria, the 
definitions given by him and Hurst seem adequate. 

If one studies the dail}’ feces of a healthy young adult, one 
finds, as a rule, one formed stool, occasionally two, of medium 
conastency, of a medium brown color without much gas or 
foul odor. A slight amount of mucus may be considered 
normaL 

In this discussion we are not referring to temporary or 
acute constipation as a result of psychic disturbances or acute 
illnesses, nor are we referring to constipation caused by in- 
flammation, by internal or external compression, or by dis- 
eases outside of the colon. 


Causes 


1. Lack of exercise with increased ps}'chic activic}'. 

The failure to respond to the defecation refl'ex (the “call 
of nature”), 

L The use of irritant laxatives, following which the bowel is 
empt}' so that there is insufficient stimulus; or the stimulus 
trom the laxative has been so great that the subsequent 


•From the Medical pepamnent of die .Mount Sinai Hosnital. 

• -^psoaate m .Medicine (Gastro.enterolocrv), Columbia Universin- 
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normal stimulus is too weak to produce a bowel move- 
ment. 

4. Weak abdominal muscles particularly in women after preg- 

nancy and after abdominal operations. 

5. Nervous dysregulation of the colon. 

6. Too little or too much roughage in the diet. 

7. Misuse of coffee, tea, chocolate and tobacco. 

8. Dr>*ness of the stool due to: 

(a) Too little fluid intake. 

(^) Excessive absorption of fluid. 

(c) Increased perspiration. 

9. The causes of rectal constipation will be discussed later. 


The question of viechanical causes arises. Qaims have been 
made that Jackson’s bands and Lane’s kinks (which may be 
due to the vertical or upright position of the human ammal) 
play a role, and partial colectomy and division of the bands 
and adhesions have been advocated in the treatment o 
chronic constipation. I beUeve that mechanical factors are 
not important in chronic constipation. 

Eiiteroptosh has been accused as an edologic agent. Ho - 
ever, radiolosic studies reveal a fairly high incidence o 
ptosis in normal people udth normal b^'el "lovemen -• 
^^'Tien the ptosis results from weakened abdominal • 
muscles it may pla)- a role. In addition to 
anomalies have been mennoncd as causes of .. J 

tion. Amone these are a lo-c: or high cecum redundaiicies^ 
tiK fle.vures, particularly the sigmoid, and 
/wu’c/ especially in the sigmoid region It seems far 
dude that these mechanical factors and 
a subordinate role as predisposing factors in chronic con 

it is largely a funcDonal disturbance. Toda>, 
considered a “psj'chosomaac disease. 
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Incidevce.-ChTomc constipation 
in life and has an equal incidence in the male and feraale sex. 

Classification.-Ont may classify chrome wnsapaaon mto 
tivo <TOups. namely “colonic” and “rectal.” The rectal group 
is often c^ed “dyschezia” (Hurst) which means painful 
defecation. 


Colonic Constipation 

In this group the stasis is, in 20 per cent of the cases, in 
the right colon from the cecum down to the first portion of 
the transrerse. The stool may remain there from one to three, 
or even five days. In a smaller group, perhaps 10 per cent, the 
Stasis is in the transverse colon. In the others, it is in the 
descending colon and sigmoid. 

There has been a great deal of discussion as to whether the 
constipation in the colon is due to a disturbance of the regu- 
lation of the peristalsis that results in stoppage in movement 
of the stool at certain parts, where it causes secondarj- irrita- 
tion and spasm, or whether it is due to a weakness in the 
muscle itself particularly in older individuals and in post- 
operative cases, so that actually there is an atony or lack of 
■vis a tergo in the colon. Alvarez denies the existence of an 


atonic tj-pe of constipation and claims that he has never seen 
it radiologicaily. However, in my personal experience, in 
older individuals and particularly in women after pregnancy 
and abdominal operations, where the abdominal wall is lax, 
one does see a colon which is quite -ivide and with marked 
stasis especially in the transverse colon. Nevertheless, most 
of the chronic n-pes of constipation are spastic. 

While the classification of chronic colonic constipation 
into ascending, transverse and descending n-pes is usually 
givei^ in my experience a large number of patients with 
spastic constipation have merely a slow progress of the stool 
through the colon. The barium meal may take from two to 
three days to p^ gradually through the colon. 

In the colonic type of constipation the mechanism of 
evacuMon from the rectum may be perfectly normal but 
Aere IS instead a delay in the arrival of the stool at the rectum 
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Dyscheiia 

In the second type of chronic constipation, the movement 
through the bowel may be normal, but the rectum fails to 
empty itself. At times there is a daily movement, or more 
than one daily movement, but the evacuation is fragmentan'. 
This is misleading and often the parient states that he has 
a regular bowel movement, whereas the examining physician 
may find a rectum filled with fecal matter shortly after a 
bowel movement. This incomplete or fragmentaty n'pe of 
constipation is frequently encountered. 

The causes of rectal constipation or dyschezia are: 

1 . Laziness or bad habits on the part of the patient which lead 

to a loss of the reflex. 

2. A bad position at defecation— in most people the thighs are 

insufiiciently flexed toward the abdomen at evacuation. 

3. The presence of local irritation and inflammation which, ac- 

cording to Alvarez, leads to a reversal in the gradient of 
the rectum. There is the famfliar effect of hemorrhoids, 
painful fissures, proctitis and ctypritis in producing cnn- 
sdpation. 

4. There also exists definitely, as a result of psychic disturb- 

ance, functional spasm of the internal sphincter. Further- 
more, the sphincter may be spastic as a reflex from disease 
in neighboring organs in the pelvis. 

It is obvious that, when the radiologic examination reveals 
a normal movement through the colon, but a stasis in the 
rectum, the use of irritating la.xatives and purgatives is un- 
necessary^ and unvise. Often the mere use of a small amount 
of water in the rectum as an enema vill produce a good 
bowel movement in such individuals. 

It should be stated that rectal constipation forms over half 
(approximately’^ 60 per cent) of the cases of chronic consti- 
pation. 

Sympfomatology 

There may be no sy’^mptoms. There are a few patients on 
record who have a bowel movement but once in several day s 
vithout any symptoms whatsoever resulting from the reten- 
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tion of ^s-aste. However, in most instances there is at least 
a psA'chic reaction to the condition and often denmte s> mp- 
toms arise. The patients may complain of the general symp- 
toms of headache, dizziness, foul breath, furred tongue, 
anorexia, nausea, insomnia and irritabilit}'— ^ pan; of the 
concept of “intestinal auto-intoxication,” which x^dll be dis- 


cussed later. 

Local symptoms include distention or flatulence, gurghng 
noises and sticking, colick>' or dull pains. 

There is, at times, a definite ga^ric syjnptomatology of 
chronic constipation, such as epigastric pain, heartburn, 
belching, vomiting and even the clinical picture of peptic 
ulcer. These gastric sjTnptoms have been entitled “intestinal 
dyspepsia.” At times Aey are brought about by some under- 
hing condition such as a psj’-chic disturbance affecting the 
entire gastro-intestinal tract. At times the gastric sxTnptoms 
are produced refle.xly, or by direct pressure effects. For ex- 
ample, in sigmoid spasm tvith stasis in the sigmoid, distention 
of the colon 'uith an accumulation of gas in the splenic 
flexure often produces pressure in the upper abdomen par- 
ticularly invohnng the stomach. Pressure against the greater 
curvature and posterior wall of the stomach may produce 
the familiar “cascade stomach” which is often associated xvith 
gastric sjTnptoras. A “gurgling” cecum and a tender, cord- 
like spasm of the sigmoid are common. 


Inasmuch as chronic spastic constipation occurs frequently 
in women with constitutional enteroptosis and marked neu- 
rotic tendencies, the clinical pictures of severe anorexia even 
leading to t^-pical anorexia nervosa and hysterical vomiting 
followed by emaciation are not rare. 

It should be pointed out here that while proctitis, crv^ptitis, 
fistula in ano, fissures and hemorrhoids may be the cause of 
cluomc constipation, in many instances they are also the re- 
sult of constipation, particularly of the rectd ts^e. 


Intestinal Auto-Intoxication 

There is very little evidence of a convincing nature that 
FUenK actuaUy suffer from a poisoning from the intestinal 
tract m chrome consnpanon. Eskimos who consume an 
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average of 8 pounds of meat daily almost never reveal evi- 
dence of intestinal intoxication. The fermentation of carbo- 
hydrates does not lead to poisoning. The putrefaction of pro- 
teins in the colon, producing indol, skatol and phenol, does 
occur and there is a slight absorption of these poisons. How- 
ever, the amount produced is minute and their deto.xification 
by the liver and excretion in the urine is usually quite com- 
plete. Histavune has been incriminated. Histamine is pro- 
duced by the breaking donm of histidine by the bacteria in 
the intestines. However, histamine itself is largely destroyed 
at once in the colon and if absorbed it is taken care of by the 
liver. Enormous quantities of histamine, as much as 500—700 
mg., have been given by mouth without the production of 
anj^ systemic effects whatsoever. Some feel that the bacteria 
in the colon may give off exotoxim and, if killed, endotoxim, 
which may play a role, but there is very little evidence to 
support this view. However, it has been demonstrated that 
bacteria from the colon may enter the lymphatics and grow 
in the lymph nodes. Some claim that distant sjmptoms such 
as infectious arthritis may be produced in this way. 

The entire question of the production of poisonous and 
toxic substances in the colon and their absorption is today 
very unclear. It is probable that there is a production of large 
amounts of toxic substances but that ver>' h'ttle is absorbed, 
and when they are absorbed the detoxif>'ing acrivitj" of the 
liver is sufficient to protect the individual. Theoretically, it 
is possible, particularly if the liver is mildly and chronically 
impaired either by these toxins or by a local disease such as 
gallbladder disease or hepatitis, that the toxins and poisons 
may gain access to the body and produce remote toxic effects. 
This subject requires further study. 

There is a great deal of evidence that the symptoms of 
auto-into.xication are due to mechanical and reflex causes. 
Alvarez in 1924 tvrote on this subject and claimed that be- 
cause the rectum is very sensitive to rises in pressure (even 
2-3 mm. change in pressure produces ^’■mproms and 20-60 
mm. rise of pressure may make the patient very uncomfort- 
able), he feels that most of the ^mptoms ascribed to intoa- 
cation are reflexes from mechanical distending effects in the 
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lower bowel. If normal individuals are asked to refrain from 
a bowel movement for three or four days many of 
svmptoms set in and are strikingly relieved, usually withm 
an hour, by an enema. It is probable that many of the 
toms, such as the coating of the tongue, bad breath and 
nausea, are due to antiperistahis, and that other s}^mptoms are 
due to reflexes. It seems unlikely that the relief of symptoms 
would occur within an hour or two after an enema if the) 
were actually due to an intoxication. As Alt arez put it vert 
vittily, “The removal of a glass of whisk)' from a drunkard 
would not relieve the drunkenness at once.” 


Treatment of Constipation 

Patients u-ith chronic constipation should always be ex- 
amined uith the greatest care for the presence of organic dis- 
ease. Most patients who fail to respond to the usual forms of 
therapy for chronic constipation have an undiagnosed or- 
ganic condition. 

In treating chronic constipation the complexit)' of the 
amarion and the importance of a complete cooperation over 
a long period of time b)' the patient should be pointed out. 
The object of the treatment should be for the patient to have 
a daily spontaneous bowel movement of a normal amount, 
consistency and odor. The patient must be examined thor- 
oughly and in addition to the usual examinations the follow- 
ing should especiall)’- be investigated: 


1. Gastric acidit)' and motility. 

2. "The rate of motility through the colon. 

3. The rate of small intestinal motility. 

4. The width and haustration of the colon. 

5. A careM local examination of the rectum and sigmoid in- 

cluding proctoscopy and sigmoidoscopy. 

6. A careful examination of the anal sphincter and canal. 

/. ^e exact dietetic and bowel habits of the patient. 

8. An examinanon of the stools after the patient has been on 
a mixed diet for a few daj-s. For special purposes the 

be dem^cated by giving charcoal or carmSe 
before and after the given meal. ^nmne 
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Diet.— In all cases it is adtnsable to commence the therapy 
with a bland, iwnresidue diet, similar to that used in the 
ambulatory treatment of peptic ulcer. The writer’s diet is 
given here. After two weeks of this diet, it is possible in most 
cases to return to a normal mixed diet. 


BLAAT), LO\^^ RESIDUE DIET FOR COXSTIPATIO.V .W> 
DIARRHEA 


ght;: 


Vegetables 

Tomato juice, puree or strained vegetables, asparagus, carrots, string 
beans, spinach, tomatoes, peas, boiled, mashed, or baled potato. 


Fruit 

Stetved fruit svithout sldn or seeds as pears, peaches, applesauce, ripe 
ba n a n as, strained orange or grapefruit juice. 

Bread and Cereals 

Well-cooked cereal or cereal without bran as cornflakes, puffed 
wheat, etc,, white bread. 

Dairy Broducts 

Boiled milk, buttermilk. 

Eggs, soft Or hard boiled or poached. 

Cheese— cream, cottage, or pot. 

Meats 

Tender meat, fish or chicken — ^not fried. 

Miscellaneous 

Thin cocoa, weak tea. 

Simple desserts— cornstarch pudding, tapioca pudding, custard, pli'u 
gelatin, junket, jelly. 


AVOID: 

Vegetables 

Raw vegetables. 

Fruit 

Raw fruits. 

Bread and Cereals . , j. 

Bran cereals as shredded wheat or krnmbles, whole gram r 
whole wheat and pumpernickel. 

Meats 

Pork and veal. 

Miscellaneous 

Spices and condiments other than salt. 

Coffee and strong tea. 
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type DIET: 

milk and snsar. 

White bread or toast -nidi butter or jeUy. 
Buttermilk, thin cocoa, or tea. 


Koon MejJ 

Tomato ioice. p !_• i « 

portion beef or lamb, lamb chop, fish, ■n-hite meat of chicken 

(not fried). 

Boiled, baked, or mashed potato. 

Asparagus, carrots, string beans, spinach, tomatoes or p^. 

Steweif ftuit -without skin or seeds as pears, peaches, applesauce, npe 
bananas, custard, junket, or jello. 

MTiite bread or toast with bnner or jelly. 

Buttermilk, thin cocoa, or tea. 


Supper 

Milk soup with strained vegetables or clear soup. 

Egg, soft or hard boiled or poached. 

Small portion cream cheese or pot cheese or well-cooked cereal 
tvith milk and sugar or strained vegetable as above. 

Stewed frtut without^ skin or seeds as pears, peaches, applesauce, ripe 
bananas, custard, junket, or jeUo. 

MTiite bread or toast with butter. 

Bunermilk, thin cocoa, or tea. 


In some patients, parricuiarlr those itith atonic colons, 
lax abdominal walls and sluggish motilin', the addition of 
f’ltik is essential to success. In such instances, to ascertain the 
effec^ it is advisable to administer a teaspoonful of refined 
pst'Uium seed preparation or Karaya gum in a glass of water 
from one to three times daily. The addition of “roughage” 
foods to the diet often irritates the gastric and intestinal 
mucoa. However, they may be tried cautiously. Amonc 
such “roughage” foods are apples, prunes, figs, pears, peache.^ 
grapes, bananas, cabbage, cauliflower, celery, Bru.ssels sprouts, 
com. broccoli, rhubarb, lima and kidney' beans, r>-c bread! 
wholewheat bread and bran. 


Antispasmodic Drugs.— Theoretically, such drugs are 
highly desirable. I prefer pbeuobarbital (grain % t.i dad 
plus atrophie sidfate (gram Mao t.i.d., a.c.) or syri^opan 
fmg. 30t.i.d., a.c.). 
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Laxatives.— A mild saline laxative, such as sodium phos- 
phate, Epsom salt, Glauber sali^ or Carlsbad salt, 1 teaspoon- 
ful in a glass of hot water on arising, is best. .Mineral oil (vith 
or \rithout a lirfe agar, such as Petrolagar), 1 or 2 tablespoon- 
fuls before retiring, is excellent. Irritant laxatives are needed 
(1) for the aged with flaccid abdominal walls, (2) after 
pregnancy and abdominal operations, and (3) when non- 
irritant laxatives fail. Imtant laxatives include cascara sagrada 
(5 grains nightly), castor oil (1 teaspoonful of tasteless cas- 
tor oil in 1 tablespoonful of mineral oU), or milk of mag- 
nesia (1 to 3 tablespoonfuls at m'ght). 

E>'emas; Irrig-atioxs.— Enemas are very useful and are the 
best form of therapy for dyschezia. The following are rec- 
ommended: (1) normal saline or 1 per cent bicarbonate of 
soda; (2) olive or cottonseed oil (3 ounces before retiring); 
(3) the watery* enemas should not exceed quarts (luke- 
warm, allow to run in until a cramp is produced then expel 
and repeat). A daily enema the first week, then alternate 
days for another week is a good form of therapy at the on- 
set of the treatment. 

Colonic irrigations are only occasionally indicated. They 
are useful when there is considerable “intoxication,” good m 
the severe stages, and particularly important in the atonic 
cases. They must be given m'th care or the defecation reffcv 
will be lost. Normal saline or 1 per cent bicarbonate of soda 
is best. 

Regular Bou-el Habit.— The institution of a regular 
“bowel habit” is of paramount importance. The best rime is 
after breakfast. If there is no movement in three minutes, a 
glycerin suppository may be used and if this is m’thour re- 
sult, a hand rectal bulb sy^ringe (I to 3 ounces) of wanii 
water may' be injected. This procedure should be continued 
for rwo weeks, after which the defecation reflex is usually 

restored. . , 

B. Acidophilus Implantation*.— The implantarion ni !>■ 
acidophilus has been advocated. It is claimed that fermenm 
rive organisms (producing only lactic acid and carbon diox 
ide) are preferable in the bowel to putrefaenVe organisms 
(producing toxic amines, etc.). The implantation is done ly 
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drinkms fresh calraies or hy rectal instaiadons. The normal 
flora of the colon consists of B. coli and the eacerococcus. 

In most cases of spastic constipation, there is small intestmai 
hypennodiin' and, therefore, the food residues entering me 
colon depend on the diet, A predomin^dj'' carboh} drate diet 
produces erammegarire organisms. Lactose (1 to 4 teaspoon- 
fnls daily) and acidophilus milk at viable cdmres help this 
process. A fair amount of protein in the diet increases the 
number of gram-positive (enterococcus) organisms. The 
problem resolves itself into three factors: (1) lessenmg the 
small intestinal modlitj— atropine does this, trasentin ako 
helps and small doses of opium may be used; (2) changing 
the diet to a high carbohydrate, low protein formula is nec- 
essary'; (3) lactose and B, acidophilus may be added. Since 
the entire question of “intestini intoxication” is disputed, 
this subject is as yet unsettled and a careful evaluation of the 
results of this form of therapy is not at hand. 

B. CbLi htPL-VSTATio.v.— ihe rectal implantation of lab- 
oratory strains of B. coli has been recommended (E. Lib- 
man). The patient may be poisoned by his specific B. coli 
toxin. The presumably nontoxic laboratory strains may sup- 
plant the patient’s otvn toxic B. coli strain. Strildngly good 
resulB are seen occasionally. 

Physkivl THERAPY.—PhyEacal therapy has been practiced 
in chronic constipation. Abdovnml vmssge is used— alter- 
nate hot and cold applications on the abdomen are advised. 
Sfcort •Trare dhtkermy for the spastic sigmoid seems good. 
Physical therapy is probably not very important in the ther- 
apeusis of constipation. 


Course of fhe Therapy 

After nvo or three weeks the enemas mav be discontinued 
or reduced to one a week, the salts may be given even' other 
morning and the amount of mineral oil reduced. The diet 
may ^du^y be increased to a normal one or even to the 
mclraou of roughage depending on circumstances. Should 
food roughage be imtant to the stomach it is possible to nse 

ther agar-agar or some form of vegetable sum. The use of 
bran for purposes of increasing the ceUulose content of the 
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Stool seems to be contraindicated, since experimental etidence 
has sho-mi that the cellulose particles in bran are rough and 
tend to produce irritation of the colonic mucosa. 

In the majority of patients with chronic constipation these 
measures will lead eventually to a cure, and most of the drag 
and dietetic measures may be discontinued. It is then possible 
in many patients by the use of mineral oil nightly or ever}' 
other night and a warm alkaline drink, such as Y2 teaspoon- 
ful of bicarbonate of soda in a glass of hot water on arising, 


to regulate the bowel movement. 

Certain other measures, such as the use of vhmmns, have 
been advocated. Vitamin Bi particularly has a definite effea 
on improving the muscular tone in the colon. One shorn 
also always investigate the ductless glandular sj^stem care- 
fully. Alild degrees of hypothyroidism are known to produce 
chronic constipation, and in these cases thyroid extract 
gives excellent results. Some patients are greatly benefited 
by exercise of the ahdovtinal iDall, and for patients 
ptosis the use of properly fitting abdominal binders is of 


value. u fnd 

V'Tien chronic constipation does not respond to the Kinu 

of treatment outlined, careful examination vill usually revea 
the presence of organic disease. In a few failures that we hai e 
encountered with these methods, patients have had cluoni 
appendicitis with adhesions and the consnpanon has toap- 
peared vtith removal of the appendix. Others have had un- 
diagnosed peptic ulcer or chronic gallbladder disease. 


CHRONIC diarrhea 

DEFixinox.— One may define diarrhea as a ^ 

which the bowels move more frequently than once a ja 
there is a thinner consistency of the stool than nom ’ 
ing from waterv' to mushy. The reason for the ^n^- 
ency is that the rapid passage through the bovel does no 
J.Ve rfcient dn,e for either the right or pomon o^* 
S.I00 to ebsorb the water. It is possible to hwe a 
v-ith formed stools but on close examinauon these c^es ar 

usually found to be 

One should disnnguish sharph between 



CHROVnC CO>:STIPATIOX -AST) CHROSTC DLABRHEA 


799 


and the noninflammator}- n-pes. In the ^ammaton tx-p^ 
abnormal elements such as mucus, pus and blood are 
The presence of mucus alone may or may not be associated 
■nith an inflammatory conditiom 


Stercoral Diarrhea 

Stercoral diarrhea occurs, paradoxically, in a patient xrith 
chronic constipation in n-hich the hardness of the stool im- 
tates the mucous membrane. As a result of the imtation there 
is an occasional attack, lasting one or two dax s, of abdon^al 
cramps xrith frequent watery bowel movements, at times 
containing mucus and blood. The stools may at first be 
scxhalous and then change to a watery consistencx . 

This is not an uncommon txT^ of diarrhea. The treatmeTU 
of acute attacks consists of heat to the abdomen, instillation 
of oik and enemas and the use of antispasmodics such as sxti- 
tropan or atropine, and even opium may be necessarx* for the 
severe cramps. 


Gash-ogenous Diarrhea 

Achlorhydria and subaciditx* are associated in the majoritx' 
of instances xvith normal bowel movements or constipation. 
Approximately one third of the patients xvith achlorhydria 
and subadditx' have a gastrogenous diarrhea. This cxT^ of 
diarrhea includes most of the cases described by Adolph 
Schmidt as “putrefactive intestinal dx-spepsia.” 

The occurrence of diarrhea in patients xvith achlorhydria 
or subadditx' is not completely understood, but the follow- 
mg factors play a role; there is in these conditions less dis- 
infection of the swallowed bacteria; the hydrochloric add 
control of the pyloric sphincter from the duodenal side is 
absent, and the food is not as well liquefied or prepared for 
subsequent digestion as in stomachs with normal acids. This 
diarrhea may occur m patients xvidi low sastric additx* as 
weU as in those with complete achlorhydril It is not due to 
^ammauon of the colon, nor does it, even after manv x'ears 
lead to inflammation of the colon. .Mucus and blood 'are not 
seen in the stools. Patients xvith gastrogenous diarrhea have 
a tew bowel movements on arising and particularlv after the 
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Stool seems to be contraindicated, since experimental evidence 
has shown that the cellulose particles in bran are rough and 
tend to produce irritation of the colonic mucosa. 

In the majority of patients with chronic consdpadon these 
measures will lead eventually to a cure, and most of the drug 
and dietetic measures may be discontinued. It is then possible 
in many patients by the use of mineral oil nightly or every 
other night and a warm alkaline drink, such as teaspoon- 
ful of bicarbonate of soda in a glass of hot water on arising, 
to regulate the bowel movement. 

Certain other measures, such as the use of vitamins, have 
been advocated. Vitamin Bi particularly has a definite effect 
on improving the muscular tone in the colon. One should 
also always investigate the ductless glandular system care- 
fully. Mild degrees of hypothyroidism are known to produce 
chronic constipation, and in these cases thyroid extract alone 
gives excellent results. Some patients are greatly benefited 
by exercise of the abdominal wall, and for patients with 
ptosis the use of properly fitting' abdotninal binders is of 

When chronic constipation does not respond to the kind 
of treatment outlined, careful examination will usually reveal 
the presence of organic disease. In a few failures that we have 
encountered with these methods, patients have had chronic 
appendicitis with adhesions and the constipation has disap- 
peared with removal of the appendix. Others have ha un 
diagnosed peptic ulcer or chronic gallbladder disease. 


CHRONIC diarrhea 

Definition.— One may define diarrhea as a condition in 
which the bowels move more frequently than once a day ana 
there is a thinner consistency of the stool than noma , va 
ing from watery to mushy. The reason for the thin co 
ency is that the rapid passage through bowel does ^ 
give sufficient time for either the nght or ^ ^ P° diarrhea 
colon to absorb the water. It is possible to 
with formed stools but on close examinanon ^bese cas^ a 
usually found to be instances of fragmentary co p 

One should distinguish sharply between the inflammatory 
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n-pe rarelv. Professor I. Snapper has informed me personal!} 

that it is quite common in Holland. 

Adolph Schmidt divided this colonic _t}-pe of dy^epsia 
into two groups; the putrefacdve intestinal d.vspepsia and 
the fermentative intestinal dj-spepsia. In modem times it has 
been the tendency to describe these disturbances in the colon 
under the heading of “simple colitis” or “irritable colon. 
However, these p'ariencs have no inflamination of the colon 
and the term “colitis” should be dropped. The expression 
“irritable colon” is also unscientifia All living tissue is ir- 
ritable. It is probable that there exists a large group of pa- 
tients with foncdonal discnrbances in the gastro-intestinal 
tract who suffer either from constipation or diarrhea, ^'^^lere 
the disturbance is primarily a nervous dysregulation of the 
secreton' and motor activities in the gastro-intestinal tract, 
this may be parr of a ht’perirritability or imbalance of riie 
vegetative nervous sj'stem. The term “bj^ierirritabilit}* of 
the gastro-intestinal tract” or a “h}’perirritable gastro-intes- 
dnal tract” ma}' be applied to these conditions. 

My personal experience has led me to think that the chief 
disturbances in this condition consist in an increase or de- 
crease of the secretor}' and motor activit}' of the stomach 
uith a h}*petinotiljt}' or rush through the small intestines, 
MTac the disturbances in the secretor}* acrivit}’' of the pan- 
creas or inresrine and bile are in these cases is as yet unlmou-n. 
It is vet}' common to see in patients uith functional disturb- 
ances in the colon, either in constipation or diarrhea, a rapid 
passage of the barinm meal through the small intestine. As a 
result, partially digested and some undigested food appears in 
the colon. Depending on the diet of an mdividual, carbo- 
hydrates or protein will predominate in this residue offered 
to the colon. The result of die presence of these foodstuffs 
m the colon will be a predominance eidier of the adduric 
group of organisms, induding the addophilus bacilli because 
of the la^e carbohydrate content, or, an increase of the 
putrefactive organisms, if protein predominates in the diet, 
hurthermore, the nervous factors may produce chancres in 
the monhm and tone of the colon so that dther spastic con- 
snpanon or diarrhea of one t}*pe or another mav result 



800 


ASHER WINKELSTEIN 


partaking of food. The stools are characteristic— small, dark, 
foul, alkaline — and often reveal undigested meat fibers. 

The treaWient in this type of case consists in the use of 
a nonresidue diet, enemas and constipating drugs such as bis- 
muth subcarbonate or kaolin in teaspoonful doses three times 
a day after meals. The specific remedy is hydrochloric acid 
and pepsin, administered after meals, the dosage depending 
on the examination of the stools for digested meat fibers 
after the use of the acid-pepsin mixture. Usually 10 to 20 
drops of dilute hydrochloric acid is sufficient. In severe cases, 
it may be necessarj’- to give one, tu'o or three times daily, a 
moderate amount of deodorized tincture of opium, 5 to 10 
drops, in order to control the diarrhea. 

Some cases of gastrogenous diarrhea are quite refractor}’ 
to the usual therapy. In such instances, intramuscular injec- 
tions of crude liver extract (to improve the gastritis svhich 
is presumably the cause of the subacidity) are often of great 
value. 

Infestinal Fermentafive Dyspepsia 

In intestinal fermentative dyspepsia the patient has from 
nvo to four bowel movements a day. The condition persists 
for years. The symptoms are slight. There is some abdominal 
distention with rumbhng of gas and the e.vpuIsion of large 
quantities of flatus. The patient may have slight colic or dull 
abdominal pain. The stool is characteristic. It is rather bulk}', 
of a light color, sour and gassy, and acid in reaction. ^^Tien 
it is stained with iodine, one sees large masses of starch in the 
microscopic examination. 

The cause of this peculiar chronic fermentative diarrhea is 
unknoum. The pancreatic function seems normal in these 
cases. Starch is digested by the diastases of the sahva, pan- 
creas and intestines. If these ferments are deficient, sOTch 
enters the colon and the colonic diastase converts it into 
sugar. The sugar is then fermented by the bacteria vith the 
production of carbon dioxide and orgamc acids such as ace- 
tic and lactic acids. It is the opiru’on of Hurst that the de- 
ficiency of the other diastases together vith the presence or 
colonic diastase is responsible for this disease. II e see this 
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the use of rierve sedirthes such as phenobarbital or bromides; 
the use of the heavier astringejits such as bismutlt subcar- 
bonate or kaolin, and possibly aluminum hydroxide; the use 
of ci!it}spJS7;iodics such as atropine and SATitropan; the use of 
vegetable giitns (here I Avould like to call your attention to 
an inexpensive preparation knoxATi as “Girob Gum"’ which is 
obtained from St. John’s bread. It may be prescribed in doses 
of 1 teaspoonful three times a day. It should be prepared by 
adding the powder to Ya glass of cold Avater and then filling 
the nunbler slowly -nith boiling, water. This solution is taken 
lukeu-arm once, twice, or tliree times a day between meals) ; 
the use of ophmi preparations either in the form of e.xtract 
of opium. V4 grain, one. nvo or three times a day, or de- 
odorized tinenure of opium. 5, 10 or 15 minims once, tnice, 
or three times a day; and finally, the use of cleansing and 
soothing enemas, or colonic irrigations, emplonng tvarm 
saline and tvarm 1 per cent bicarbonate of soda.' 
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Nervous Diarrhea 

Another of diarrhea is the nervous type. ^VTiile pa- 
tients may suffer with chronic diarrhea as a result of nervous 
or psychic factors, one should investigate very carefully for 
the presence of an inflammatory colitis. These nervous pa- 
tients, usually women, remain at home and refuse to go out 
into society. They often become addicted to constipating 
drugs, particularly opium. Diarrhea is associated psj’^cholog- 
ically with fear and also forms in some iiffantile reversion 
states an equivalent of sexual gratification. In these patients, 
the psychological approach is best. Nevertheless, the general 
measures described under “Therapy” may be necessar}'. 

Diarrhea in Exophthalmic Golfer 

In Graves’ disease, the diarrhea may be due to a gastric 
or pancreatic achylia or to a toxic influence on the colon, 
but it is also frequently associated with psj^chic factors. A 
psychic disturbance in a patient with Graves’ disease seems 
to lead very easily to attacks of diarrhea. The best treatment 
here, of course, is subtotal thyroidectomy. 

Allergic Diarrhea 

Still another type is the allergic diarrhea, formerly called 
“anaphylactic diarrhea.” Certain foods are particularly prone 
to produce allergic diarrhea. These are strawberries, sea food, 
fish, eggs and milk. The patients may have, in addition to 
the diarrhea, nausea, vomiting and fever, and various types of 
erythema. 

One-half to 1 mg. of epinephrine may relieve the symp- 
toms. The diagnosis depends on the histor}’^, skin tests, and 
what is probably the most valuable measure, elimination diets. 
Therapeutically, one must eliminate the offending allergens. 
Desensitization, commencing urith minute amounts of the 
allergen and gradually increasing the amount, may be at- 
tempted, but usually fails. 

Treatment of the Diarrheas 

Therapeutic measures employed in the diarrheas include a 
vonresidue diet such as the one given under “Consapaaon ; 
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Spastic colon is a condition of the bowel characteiKed b) 
such local sjTnptoms as irregular bowel action, abdomin^ 
distress or pain, excessive gas and variable appetite; and such 
general symptoms as weakness, fatigability, insomnia, faint 
feelinss, depression and nervousness. It is not a sharply de- 
fined 'endtj*. It may occur alone, or it may occur in con- 
nection with other digestive or sy^stemic diseases. It has been 
knoxvn by various names, such as “mucous colitis,” “intes- 
tinal indigestion” or “irritable bowel.” 

ETIOLOGY 

Spastic colon is a condition of adult life rather than of 
childhood, and affects both sexes about equally. Especially 
does it occur frequently in individuals living under stress or 
tension. Professional workers, teachers and executive heads 
in business are common sufferers— as are also individuals bear- 
ing too great a burden, such as children supporting aged or 
ill parents, or nives supporting stricken husbands, or nidows 
raising children under financial difficulties.' Nervous fatigue 
is usually an underlying causative factor. Fear of failure, fear 
of loss of position, fear of financial insecurity, fear of ill 
health, fe^ of cridcism-all are causes commoisly met with 
when taking the ffistories. Another large group of patients 
have slipped into the condition by following food fads which 
have led to unbalanced diets, or by the abuse of cathartics 
when trying to rid themselves of “auto-intoxication.” 

SYMPTOMATOLOGY 

Local Symptoms 

Gar.— This takes the form of belching or abdominal dis- 
tention, or excesave passing of flatus. There is a feeling of 
* Sr. LuVe’s Hospital. 
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Stomcb S^mptoms.-Anovt^ regurgirarion of stonwch 
contents, hennbnm, nausea and 

sastric s%-inptoms. The appente is fitf^ Often a pauent 
Wes that he n-ould like to eat but is afraid of the ensuing 

distress. 


General or Sysiemic Symptoms 

iVer,w/-mer 5 -.-This word of many meanings, ^ used _by 
these patients, may express irritabilit}'- apprehe^on. excita- 
bain-. lack of concentration, restlessness, a de^e to “]ump 
out of mv skin.’' ‘'weepiness.” and general depression. 

Insovmh, or troubled, restless sleep with much dreaming 
are frequent complaints. The abnormal colonic activin is re- 
flected in nishtmares. or may be painful enough to prevent 
sleep entirely. 

FijrfgjW/rfy.— There seems to be some close connection 
between a sense of fatigue and this overacting colon. On 
days nhen there is diarrhea, these patients are listless and 
lack all desire to do anithing, or are quickly fatigued if they 
tn*. They have a sense of not caring “whether school keeps 
or not." and feel futile and frustrated. AMthin a dav or two. 


if the colon is brought back to a quiet condirion. these si.'mp- 
toms tvill often disappear and the normal “drive*’ comes back 
to allow our patient to accomplish his daily tasks. 

Vaso? 72 otoT Reactions.— [n. this group of patients, we fre- 
quently see a ver}* distressing syndrome. Just preceding, or 
just following a loose diarrheal movement, the patient feels 
a sudden complete exhaustion with faintness. He breaks out 
in cold persp'iration. He is nauseated. He has extreme pal- 
pitation of the heart, with perhaps a fast, weak pulse. He 
becomes pale, and his one de^e is to lie down, lest he “pass 
out completely. ith rest for perhaps a half hour, the at- 
tack padu^y terminates. This may be called a “colon reac- 
tion ^ and illustrates the close connection between local colon 
activity and general nervous stabilitv. 


Tojic St 77;pr<?7;zf.— These patients complain of dull head- 
ache or bad msre in the mouth, or “laziness.” or inabilin- 
to think clearly, and are prone to blame these stmptonis 
on improper ehminaaon They n-orry about auto^intoxica- 
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fullness after meals. The clothing is actually tight about the 
abdomen, and there is much rumbling and gurgling through 
the intestines. It is truly remarkable how quickly and exces- 
sively abdominal distention will occur in. some instances. A 
common complaint is the inability to pass off the gas rec- 
tally, or a feeling of smothering about the heart and a sense 
of cardiac oppression, which may throw the patient into a 
complete panic. On questioning, the patient states that im- 
mediate relief occurs if he can pass the gas rectally. 

P^/n.— Abdominal discomfort may range from mild un- 
easiness to extreme disabling pain. Pain is commonly colick}^ 
cramplike, come-and-go in tj’pe, or may be steady, aching 
and boring. It is relieved (at least temporarily) by the passage 
of gas or bowel movement. It occurs in various parts of the ab- 
domen, and may be felt to move from place to place accom- 
panied perhaps by gurgling sounds. It is commonly felt in the 
lower back. It occurs at any time of day or night. In contra- 
distinction to ulcer pain, it is not relieved by eating, but, on 
the contrary, may be made worse by the taking of food. A 
frequent time for the pain to occur is from 3 to 5 a. m., when 
it wakens the patient and may prevent sound sleep the bal- 
ance of the night 

Abdovnnal Tenderness. colon is often palpable and 
tender to pressure, and is at times felt as a contracted cord 
which can be roUed under the examining hand. 

Irregular Boavel Action.— This group of patients run the 
gamut beween constipation and diarrhea, and these may al- 
ternate in the same patient. It is well to elicit just what a 
patient means when he speaks of constipation. He may mean 
that he does not have any movement at aU for a day or nvo— 
or he may mean that on occasions the stools when pa^ed 
are hard and baU-Iike. In some cases of “alternating consnpa- 
tion and diarrhea,” the actual condition is really diarrhea, 
since all stools actually passed are loose or watery and the 
“constipation” is simply the hiatus of one to nvo days be- 
nveen diarrheal passages. Frequently in “spastic colon it is 
noted that the bowels move before breakfast rather than at 
a more normal after-breakfast rime. There may be one or 
many stools during the day. 
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aostridium welclui group of organics. Positive cultures of 
a. velchii are most frequent in the “gass>" stools. 

Gaslric Analysis 

A test of stomach contents is alu-ays indicated. In a sm^ 
percentase of cases, a deficiency of hydrochlonc aad uill 
be found, and v.-ill give a clue to spedal treatment. ISo char- 
acteristic level of hydrochloric acid is found, but it is often 
hish, as is common in this nervous type of individual. 

Blood Study 

The blood picture is frequently of mild anemia but this is 
not diagnostic. The presence of high eosinophiha ■u'iii often 
raise the suspicion of some allergic factor, or of infestation. 

X-ray Examination 

A gastro-intesrinal series of films should always be made, 
combined with barium clysma. Characteristically, the colon 
in part or as a whole wiU show deep haustrarions, and the 
twent}--four-hour film tvili give the “coral bead necldace” 
appearance. 

FluoroscopicaJly, the barium enema wiU show areas of 
spasm, finally jnelding to gende pressure of the ascending 
column. After evacuation, frequently there is a featherj’’ ap- 
pearance to the colon caused by tiny particles of barium 
which have adhered to the colon wall. 

Proctoscopic Examination 

The proctoscopic examination reveals simple congestion 
of the colonic and rectal membranes, nith adhering patches 
of mucus. Rectal examinations should always be made in or- 
der to rule out ulceration, polsqi, rumor and bleeding. All 
too many rectal^ cancers have been overlooked because* of 
neglecting this simple procedure. 


DIFFERENTIAL DIAGNOSIS 

In dia^osing >astic colon” extreme care must be given 
to the differential diagnosis. Gallbladder disease must be^ed 
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don, are constandy overemphasizing the elimination of “poi- 
sons” from the system, and dwelling too much on whether 
the bowel action is “adequate,” fearful lest the colon be 
“clogged up.” Many of them follow bizarre ideas of diet- 
ideas which they have accumulated from reading the many 
food fad books and magazines, or from belieidng all the ad- 
vertisements for cathartics which they read in the public 
press— or which they hear over the radio. At times this pre- 
occupation '^vith proper elimination becomes an actual ob- 
session. A majority of them have taken aU sorts of cathartics 
over the years or months of their trouble, and by tto sdf- 
medication have added more and more to colonic irritation. 


DIAGNOSIS 

Laboratory Data 

Kxavnnatton of Stools.— The examination of stools is of 
great aid in the diagnosis. Characteristicallj’’, the presence oi 
miens is the outstanding abnormality— and it occuis ei^t 
as finely divided mucus, or as coarse flakes or webs. Ihe 
finely divided shreds of mucus are most easily seen grossly 
by smearing the stool around the inside of its glass cont^er 
and then looking through it tmvard an adequate hghL i ne 
mucus -will look like small particles of white of egg adhenng 
to the glass. The coarser mucus wtill be in large masses cov- 
ering the more solid vportions of stool, or tvill be pafsM 
masses of gelatinous character entirely independent or ec 
Long strings of mucus strongly resembling worms are some- 
times passed, and cylindrical “casts” of the botvel, compo 
of thick tenacious mucus, may be noted. 

Grossly, also, the stool may contain many unchg^ed Pbers 
of vegetable, fruit, or meat. The stool as a whole is loos , 
mushy— even watery— or may be spon^ and qmte^ 
ently fuU of gas pockets. The odor vanes with 
diet the patient has been foUovnng; it may P 
or fermentative, and is always more malodorous than 
normal weU-digested solid stool. For 
Siese stools, the reader is referred to 
manual. Cultures of stools, especially ,he 

Neatly in some cases by showing excessive numbers of the 
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place throush tbe invoked and compHcated mechanism of 
propulsive ^d segmentarive perL^al^ ^hich eposes the 
food to the villous absorptive surface of the small mtestme. 
F inall y, still as a liquid, the residue is poured into the cecum 
and right colon. It is now devoid of any further 
and is ready to be eliminated from the body, the chan 
after the ‘•’wheat" has been separated. 

Colonic function from now on is a combination of deh\ - 
dration and expulsion. In the ascending colon and a portion 
of the transverse colon, absorption of M*ater slotyly takes 
place until the mass is partly dehydrated. Then -this mass is 
moved rather quickly in “rashes"’ to the descending colon 
and siamoid. where gradually and slowly again dehydration 
continues until a formed compact fecal mass results. 'I’iTien 
rhis mass reaches suficient bulk to “trip the trigger” of per- 
istaltic action, the sigmoid passes the stool into the rectum, 
and it is extruded by rectal contraction and anal relaxation. 
Normally the stool is soft enough to pass easily but firm 
enough to retain its cylindrical shape, and is compact enough 
to snk in water. It has been variously described as “cigar- 
shaped"— or of the consistency of butter at room temperature. 

It is at once evident from these facts that if the propuHon 
of the fecal material through the colon is too insuf- 

fident time for dehydration is allowed and the stool will be 
loose or liquid. On the contrarv*, if the propulsion is too slow, 
too much dehydration will occur and a Wd ball-like stool 
v.^ result. It also follows that if the stool is of normal con- 
sistency. the bowel is moving at the right rate, whether it be 
once a day— several times a day— or once in two or three days. 
It is 770 i the freqiieTjcy of bo-i::e} tuo-xtcjiient -~chich detcmnnes 
mrmality, biit rather the consistency of the stool actually 
passed. 

The inside factor which stimulates the colon to act is the 
pr^ence of bulk or residue in the right colon. In senerak the 
^e holds Aat the greater the bulk, the greater Ae activitv. 
Ihe normal individual eating a mixed diet has sufficient 


res- 


idue from his vegetables a^d fruits to cause just enoush 
peristaltic acnon to push this readue forward at the ritffit 
rate so that a normal stool results. 
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out by history, duodenal drainage and cholecystography. As 
it frequently occurs in the same patient udth “spasdc colon,” 
the differentiation is difficult. The specific dysenteries, such 
as amebiasis and bacillary dysentery, are identified by their 
stool cultures and examinations, their temperature records, 
and presence of blood or pus or both in the feces. Dhertic- 
ulosis is manifest by the x-ray. Malignancy of the colon 
shows itself in the x-ray film, by proctoscope, blood in stools 
and by the age incidence. Pernicious anemia is identified by 
careful blood counts and by lack of free acid in the test meal. 
Sprue, pellagra, brucellosis, infestation with Ascaris, hook- 
worm, tapeworm— all of these must be given thought and 
ruled out by proper tests. 

Allergy of the gastro-intestinal tract has separated a large 
group from the former boundaries of “mucous coh’tis” or 
“spastic colon.” Elimination diets give enormous information 
at times, as do local skin tests. Endocrine disorders like hyper- 
thyroidism must be considered and tested for. It is evident 
that “spastic colon” is a diagnosis that is made only after 
much careful consideration, painstaking elimination and pro- 
longed observation. 

PHYSIOLOGIC CONSIDERATIONS IN TREATMENT 

Before discussing the treatment of these patients, it will be 
well to review some of the fundamentals of physiology of 
the gastro-intestinal tract which tmderhe the treatment. Two 
main groups of factors influence the bowel: diose affecting 
the bowel from the inside (namely, foods or other ingesta) ; 
and those coming to the bowel from the outside (namely, 
the nerv^es which control the bowel). 

Factors Affecting the Bowel from the Inside 
Naturally the inside factors are mainly food, but must in- 
clude laxatives and other locally acting medicaments. Food is 
taken into the stomach, a mixture of liquid and solid. By 
addition of the gastric juice, unth its chemicff and enzymaoc 
effects, the food becomes h’quid before leaving the stomac . 
Thus it has been prepared for assimilation in its passage 
through the small intestine. The actual assimilanon takes 
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oarasiTiipatbetic nen-es are most often at fault in be^ too 
active- that is, there is too much “drive.” Emonoml dtsttir - 
ances'sttm to result in a greater irritability or a lowered 
threshold of the vagus group. One can conjectme about tte 
matter from many angles. If these patients are ^dament^> 
ruled by fear, and fear in turn stimulates the adrenals, and it 
the adrenals are stimulating to Ae sj'mpathetic system, may 
we not, after all, be dealing ndth too much “brake” rather 
than too much “drive”? 


TREATMENT 

Bland Diet 

'\^”^th the physiological background of spastic colon in 
mind, it is evident that in its treatment whatever food or 
medication enters the digestive tube should be of a non- 
irritating and soothing t>T3e. The bland or “smooth” diet is , 
used at the beginning of treatment. Eggs, meats, £sh, fowl, 
shellfish, soups, milk, buttermilk, cheese, “white” cereals 
(rice, farinju cream of wheat), white breads, white crackers, 
macaroni or spaghetti, sponge cake, angel food, custards, 
paddings (such as rice, tapioca, or com starch), gelatins, 
potatoes, bananas, avocado pear, fruit juices, tea, coSee, and 
cocoa—these form the basis of the diet on which the patient 
starts. 

No coarse breads, no vegetables either cooked or raw, and 
none of the fruits either cooked or raw are allowed because 
of their cellulose (“roughage”) content. Excessive sugars, 
such as honey, molasses, maple syrup, fudge sauces, heav)- 
frostings on cakes, and candies, are avoided because of their 
tendency to increase fermentation. Nats, spices, condiments 
md pickles also are offenders. However, it makes little dif- 
ference in this group of cases whether foods are fried, broiled, 
or baked. AUotving properly fried foods often removes one 
of me bugaboos that the patient has, and widens his choice 
or foods to advantage. 


"Bulk Producers" 

With the bland diet as given, the residue in the colon is ai 
a mmimum and some means must be found to stimulau 
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parasjmpatheric nen-es are most often at fault in bemg too 
Lore; that' is, there is too much “drive.’ Emouoml disturb- 
ances seem to result in a greater irritabiht>- or a lowered 
threshold of the vasus group. One can conjectmre about 
matter from many angles. If these patients are fundament^y 
ruled by fear, and fear in turn stimulates the adrenals, and if 
the adrenals are stimulatii^ to the sj'mpathetic st'stem, rnay 
we not, after all, be dealing with too much brake rather 
than too much “drive”? 


TREATMENT 

Bland Die! 

^'Stith the physiological background of spastic colon in 
min d, it is evident that in its treatment whatever food or 
medication enters the digestive tube should be of a non- 
irritating and soothing tj'pe. The bland or “smooth” diet is . 
used at the beginning of treatment. Eggs, meats, fish, fowl, 
shellfish, soups, milk, buttermilk, cheese, “white” cereals 
(rice, farina, cream of wheat), white breads, white crackers, 
macaroni or spaghetti, sponge cake, angel food, custards, 
puddings (such as rice, tapioca, or com starch), gelatins, 
potatoes, bananas, avocado pear, fruit iuices, tea, coffee, and 
cocoa— these form the basis of the diet on which the patient 
starts. 

Xo coarse breads, no vegetables either cooked or raw, and 
none of the fruits either cooked or raw are allowed because 
of their cellulose (“roughage”) content. Excessive sugars, 
such as honey, molasses, maple syrup, fudge sauces, heavj* 
frostings on cakes, and candies, are avoided because of their 
tendency to increase fermentation. Nuts, spices, condiments 
and pickles also are offenders. However, it makes little dif- 
ference in this group of cases whether foods are fried, broiled, 
or b^ed. Mowing properly fried foods often removes one 
of *e bugaboos that the patient has, and widens his choice 
of foods to advantage. 


"Bulk Producers” 

^■^Tth the bland diet as given, the residue in the colon is at 
nummum and some means must be found to stimulate 
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coJonic peristalsis. Cathartic drugs, such as cascara, phenol- 
phthaJein, senna, magnesia and salines, must be strictly 
avoided since they irritate the mucous membrane of the colon 
much more than would the foods that have been omitted 
from the diet. But the various “bulk producers” may be used 
safely because they act in a physiological way, and are non- 
irritating to the membrane. They have the common prop- 
erty of absorbing water in the stomach to form gelatin-like 
masses which mix wth the food in the passage through the 
small intestine. They are not absorbed, however, but are dis- 
charged into the right colon to form the bulk which is needed 
to initiate peristaltic activity. As they pass through the colon 
their physiochemical composition aUows them to retain their 
moisture and give the stool a soft, easily molded consistency. 
They act— not as a drug— but by mechanical means and there- 
fore do not “wear out” in their effect. They can be used in- 
definitely without leading to congestion or injury of t e 


colonic lining. . c i 

Examples of bulk producers are agar-agar, in finely pow- 
dered form, in flakes, or in cereal-like form; derivauv^ o 
psyllium seeds, such as iMetamucil, Konsyl and Aiucilose; 
Kabaya preparations, such as Kaba, Siblin and Mucara. ^ 
usual dosage of these various products is 2 to 3 heaping tea 
spoonfuls a day. If the entire amount is taken in one dose, a 
feeling of some fullness may follow, hence it ^ best to gi' ^ 
two or three smaller doses spaced through the day. 
vary in the amount needed to secure bowel action, an 
doses may be used without fear. /Mineral oil has been tvi 
used as a means of combating the hard scybalous stools, 
when used in small doses is of great help. However, it shouia 
not be depended upon alone to get bowel action, ^ , 

feres somewhat with food assimilation and with absorpoo 
some of the fat-soluble vitamins. 


Additions to Diet; Drugs 

The patient is kept on this regimen of diet ^ 

ducet for a variable period dependmg on unp 
iZy patients have to remain on the 

finitely, and in that case vitamins most be given sep 
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aratelv to prevent deficiencies. As the gas, abdominal 
and local discomforts subside, addiaons are pdu^y made 
to the diet. First, coarse breads and cereals, then the milder 
cooked vesetables and cooked fruits, later ram vegetables 
(salads), and finally ram fruits are used to build, up the diet. 
We aim to have die broadest diet that the patient can tol- 
erate. If. for instance, an addition of vegetables is made too 
soon and increased discomfort results, me step back to the 
blander level for a meek — or a month — more, and then tr} 

' the addition again. The constant aim is to have the colon act 
uith just tha^speed that results in the formed, normal stool. 

If the stools are loose and frequent, me reduce the amount 
of bulk producer, or the amount of roughage in the diet. 

Dntgs used for their effect inside the bomel include cal- 
cium carbonate, kaolin, colloid alumina, and preparations such 
as Kaomagna— bismuth subnitrate. Rectal instillations of olive 
oil or mineral od are of help if hemorrhoids or fissures are 
a complication. Enemas should be used to give temporar}* 
help for constipation. For these, normal saline is preferable 
to soapsuds, and small amounts— 1 to 2 pints— are less irritat- 
ing than large amounts. Galonic irrigations except as an occa- 
sional temporar>' measure are to be avoided. 

Treatment of fhe Nervous Bement 

Considering nom the influences that affect the colon from 
the outside, me must treat the nervous elements of the pa- 
tient’s problem. SsTnpathetic discussion of his emotional atu- 
ation is of extreme help. Allotving a patient to pour out his 
monies, his hurt feeling, or his resentments -n-ill give him 
relief and comfort. At rimes, it mill be posable to give actual 
help in adjustment of some of his difficulties. Reassurance as 
to the u^portance of various phases of his illness, explana- 
non of his symptoms, so that fear as to mhat thev micrht mean 
v-dl be allayed, and ample elucidation of the'phy^ological 
background for the diet medication mill gain his con- 
ndence and assure enthusiastic cooperation. Adjustment of 

^ ^ gri-en'to relaxation 

r bobbin n a para of re-educating the patient to meet his 
responsibihties mthout apprehension. Attention must be <tiven 
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to sleep habits, and sedation should be used if necessan'. 
Above all, allaying of fear, and reassurance, are the funda- 
mentals in helping these people to a more normal attitude 
toward life. 

Specifically, certain “digestive” fears are commonly met 
with in these patients. One is the fear of being poisoned by 
retained feces, the fear that if daily evacuation does not occur, 
dire ill health will result. This may be combated by explain- 
ing that the normal colon is lined by a membrane which is 
protective and absorbs practically nothing but water— and 
which acts as a barrier between the products of fermenta- 
tion and putrefaction, inside the colon, and the blood stream 
outside. By explaining, further, that the whole object of our 
treatment is to restore the colon wall to a normal state b} 
soothing diet and medication, w^e get from our patient a 
more complete cooperation. . 

The patient must be reassured that, although dunng the 
first few days or weeks of his treatment he may have many 
distressing symptoms of gas, abdominal pressure, even pain, 
and the bowels will not move regularly, this stage is a pre 
liminary through which he must go to reach the more c^om 
fortable stages later. In following these cases ^horn v, ee ' to 
w'^eek, it is common to have a patient report, at the en o 
the first week that the bow^el has moved daily and \ ery sans 
factorily. At the next report, a week later, however, - 
couragement has developed because the bowel as 
irregularly or only with some such help as vith 
The fear enters the patient’s mind that the diet, or the 
producer, has “worn out.” The e.xplananon shod e 
that the colon during the first xveek was stiU so /tritab 
“touchy” from the previous cathamcs or toug i j 

reacted to the amount of bulk producer upd. B> 
week it had recovered enough so that its imtabihty 
sened, and more bulk was needed to cause ^vacuanon A 

simple increase in the amount of bulk to 

of some of the rougher foods is usually all th 

correct this phase. _ are not moving 

Another common fear is that the bo -onsiderinn the 
enough-that the stools are not large enough considering 
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meals eaten. The aiKO’cr is that these patients have been hav- 
ing loose 'n'aterj' stools, either from cathartics or rough diet, 
and are expecting too much, now that the stool is compact 
and free of fluid. 

The drugs that are helpful in the nervous control of these 
cases are; (1) sedatives such as phenobarbital, bromides, or 
even codeine or morphine; (2) antispasmodics, such as tinc- 
ture of belladonna, atropine, trasenrin, sj'ntropan, novatro- 
pin, calcium gluconate, and opium derivatives such as pare- 
goric, or even laudanum. Other measures are heat to the 
abdomen, by hot water bag, by electric pad, or by diatherm)'. 

The oudook for improvement in spastic colon, if it is 
■treated patiently and persistently, is definitely good. The 
course will be irregular— some weeks better, some not so well 
—and the element of time must be emphasized to the patient. 
He should be reassured as to final results, but should be told 
that weeks rather than days should be his measure of im- 
provement. Each case is of course a different problem, with 
van-ing emphasis put on various sj'mptoms. But with a proper 
understanding by both phyadan and patient of the physiol- 
ogy of the digestive tube, and by stressing the neurological 
aspects of the condition, careful treatment will lead to grati- 
fying success. 
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TUBERCULOSIS OF THE ALIMENTARY TRACT 

H. McUEOD RiGGiNS, M.O^ FA.C.P.* 


Althocgh tuberculosis of Ae tertmual ileum and parts^ of 
the larae intestine is probably the most frequent complication 
of adrWed active pulmonarj' tuberculo^, the esophagus 
and stomach are rarely involved. Just xvhy the ileocecal re- 
«don is frequently involved and die upper alimentary tract 
rarelv so, is still a subject of conjecture about which several 
theoretical explanations will be mentioned. Tuberculosis of 
the esophagus may develop by direct extension from the 
phaiynx or laiv'nx or from caseous tuberculous trache^ 
bronchial b-mphadenitis. TTTiile tuberculosis of the gastric 
mucosa is also extremely rare, it may occur as a result of 
ingestion of tubercle bacilli in patients with potitive sputum. 
In 734 cases of fatal tuberculosis, Cullen® found at autops>* 
only four instances of stomach involvement. This low inci- 
dence of tuberculosis of the stomach agrees with the findings 
of most pathologists and clinicians. 

TTiile most of our knowledge of intestinal tuberculosis has 


accumulated ance the beginning of the present centur\% it 
is of interest to glance briefly at the historical concepts of tbe 
disease before conridering the evolurion of present-day ideas. 
As in other fields of medicine, progress in this field was 
tediously slow unrii after the turn of the century. Hippoc- 
rates.^® Arecaeus,^ ^chard Morton,^® Bayle,^ Lonis^ and, 
more recently. Rokiransk)-” and others cemented upon the 
occurrence of diarrhea in phthisical patients. Hippocrates^® 
wrote tiiat ‘^Diarrhea attacking a person uitii phthisis is a 
mortal s\-mptom.” He was undoubtedly the first to mention 
that alternating consti pation and diarrhea not infrequently 
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occur in phthisical patients. Richard Morton^® (1694) MTOce 
in a most interesting way “Of a Consumption from a Bloody- 
Flux, and from a Looseness”— “Air. Tindal’s only Daughter, a 
very* fine young AA^oman, but Scorbudcal, and something 
Alelancholick, about eighteen Years of Age, upon the Sup- 
pression of her Monthly Courses, fell into a CoUiquarive 
Looseness, ndth Stools that came away libe AA'*ater, ■n^hich by 
degrees brought her in the space of a Year into an universal 
Atrophy— in the Body, when it came to be opened after ’nvas 
dead, the Lungs appeared full of little Swellings” (Morton'^). 

MODES OF INFECTION 

A^ery’’ little progress in the knowledge of intestinal tuber- 
culosis was made from the time of MortonV® publication until 
Rokitansky’V’ classical work on the pathology of intestinal 
tuberculosis (184S), His work has been the basis largely of 
most subsequent studies of intestinal tuberculosis. He pointed 
out that “the presence of tubercle in the tissues of the intes- 
tinal mucous membrane and by extension in the deeper seated 
coats constitutes a most important disease— tuberculosis of the 
intestines in a broad, tuberculosis of the intestinal mucous 
membranes in the narrower sense. It may proceed to ulcera- 
tive destruction and thus establish genuine intestinal phthisis.’ 
He emphasized that it rarely occurs in the idiopathic form 
but is usually secondary to suppurative pulmonary tubercu- 
losis. 

Hematogenous tuberculosis of the intestinal mucosa is ap- 
parently^ extremely rare. The tendency for the lesions to 
occur especially' in the ileocecal region and the frequent &d- 
ing of tubercle baciUi in gastric lavage contents in panents 
vith pulmonary tuberculosis is good evidence of the \nget- 
tion mode of infection. However, a considerable number of 
writers have favored hematogenous infection rather than 
ingestion of bacilli. As recently'’ as 1940, Cullen® stated^ that 
the high incidence of intestinal tuberculosis in acute mih'ary 
mberculosis indicates that the hematogenous route is more 
common than generally' supposed. Cullen® failed to say 
whether or not his autopsy mihary' cases developed p 
monary ca-vity and a positive sputum before death occurred. 
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On the contran^ Boles and Gershon-^her found no m- 
lesdnal-tubercuLosis m their cases of nuhar>- ^d nonca^t^ 
fibroid tnberculo^. Gardner' has shovm that ai^ais in- 
fected bv the hematogenous route mar develop tuberculosis 
of the r-all of the ahmentar}' tract. Smith^" ^o demonstrated 
that experimental animals on a regular diet, and ingestmg 
tubercle badlli, rarely developed intesrinal tuberculosis but 
when on a diet defident in vitamins, they developed rober- 
culous enteritis readily and soon died. The great majorits of 
evidence and opinion supports the ingestion mode of infec- 
tion as the important and usual one. 


INCIDENCE 

The occurrence of tuberculous entercolids is frequent, 
espedally in patients vrho have had advanced active pul- 
monars'’ taberculosis for several years. The inddence depends 
largely upon the extent and character of the pulmonars* dis- 
ease, the Gafiky content of the spumm and the natural re- 
sistance of the padenc Tubercnlous enteritis is more com- 
mon in the colored race and is most common in that age 
group in which the morbiditj* and mortalit}- of tuberculosis 
is highest. It is also more common in females than in males. 
Its demonstrable clinical incidence depends largely upon the 
diagnostic procedures used and the careful and repeated 
search for its presence. 

Brown and Sampson® report fin ding 1465 instances of 
clinical intestinal tuberculous in 5542 cases studied roentgen- 
ologically. Many of tbeir padents had minimal poimonaiy 
disease. In 1930 die same authors stated that mtesdnal tnber- 
culoas is found at 50 to SO per cent or more of aU autopsies 
done on padents dead of puimonar}- mberculoas. They esd- 
maced that, of the 84,557 padents who died of puhnonarv* 
tuberculosis m the United Stares in 1927, 40,000 to 65.000 
probahlv had intestinal tuberculosis. 

Some invesdgators do not agree with Brotni and Sampson 
^dmg the inddence of cUmcal intesrinal tnhercnlosis. 
Honever, the majorin* of those with extensive experience in 
this field agree that the inddence is high. The fimires re- 
ported by different clinicians indicate that intestiiSl mber- 
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culosis maj' be present in from 10 to 30 per cent of parients 
\%ith active pulmonar)' tuberculosis. The differences in the 
reported frequency undoubtedly depend upon several fac- 
tors, the most important being' the t^qae of patients studied, 
the stage and character of their pulmonar}’' disease and the 
diligence for which intestinal tuberculosis is searched for, the 
criteria used in its diagnosis, and the methods of study. Cul- 
len® found 734 cases or 70.4 per cent ■«ath tuberculosis of the 
alimentary' tract in a series of 1043 autopsies of parients dead 
of pulmonary tuberculosis. In 190 cases of fatal pulmonaiy 
tuberculosis, Gardner' at autopsy’’ found 85 per cent to have 
tuberculosis of the alimentary tract. 

Effect of Increased Use of Collapse Therapy on Incidence. 
—Since the incidence of intestinal tuberculosis seems to vary 
■with the duration of active advanced pulmonary disease and 
increases in proportion to this duration, and since most clin- 
ical studies including Broum and Sampson’s were made prior 
to the era of intensive coUapse therapy’’, and inasmuch as early 
satisfactory collapse of the diseased lung probably’’ appreci- 
ably reduces the chances of prolonged intestinal infection, it 
is logical to suspect that the incidence of clinical intestinal 
tuberculosis in cases receiving prompt and satisfactory col- 
lapse is probably’’ appreciably less than that found in advanced 
cases of tuberculosis ten or fifteen years ago when collapse 
therapy’’ was used late and infrequently’. A careful roent- 
genological and clinical study to determine the incidence of 
intestinal tuberculosis in patients having early and sarisfaaory 
coUapse therapy’’ would be of decided interest and value and 
should furnish important information regarding its value, m 
the broader sense. Should the incidence of intestinal tuber- 
culosis be found materially less in cases having a satisfactory 
collapse, this “by'-producr” of satisfactory collapse should 
assume a more important place in the indications for early 
collapse than it apparently” does at present. Not many” years 
ago, intestinal tuberculosis was regarded as a contraindication 
to collapse therapy’’ by many phy”sicians. Today”, intemoal 
tuberculosis is generally” considered an indication for collapse 
therapy if the patient is otherwise suitable for this method 
of treatment. Parenthetically’, early and satisfactory” collapse 
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iherapv may sknilarly be erpeaed to reduce the incidence of 
Sher^serioiis complications of pulmonar>- tnbercnioas such 
as larynaeal and bronchial tuberculosis. 

location of UEStONS 

The great ma)orit\- of tuberculous lesions developing in 
the alirnencary tract are located in the tsmitml Heim and 
cecum. Predilection for this site may poshly be related to 
certain anatomic and physiologic characteristics of these por- 
tions of the alimentan- tract. RoMtansby^- and others have 
emphasized that the first tubercles developing in the ah- 
mentarv tract usually are in the lymphoid tissue. ly mphoid 
tissue is particularly abundant in the terminal ileum and 
cecum. The progress of the intestinal contents is appreciably 
and comparatively slover in the ileocecal region. TTus the 
longer exposure of bacilli-laden intestinal contents in areas 
rich in b-mphoid tissue may help to explain the comparatively 
greater frequency of tuberculosis in the ileocecal region than 
elsewhere. In clinical and roentgenologic studies it is of 
course important to recognize that the ileocecal region is the 
site of predilection. Frequent fluoroscopic and roentgenologic 
observations directed toward this part of the alimenrarr’ tract 
aid gready in the usually rather difficult diagnosis of intestinal 
tuberculosis. 

In 230 instances of fatal tuberculous, Goldberg and co- 
workers® at autopsy found the following percentage inci- 
dence of tuberculosis in different parts of the alimentary 
mct; tongue 0.6, stomach 0.6, duodenum 3.S, jejunum 21.2. 
ileum 83.2, cecum 87. appeuffix 39.1, colon 71.7 and sigmoid 
and rectum 16.3 per cent. 

I have seen three patients nith subacute tuberculous ap- 
pendicids during the past year, all of whom were operated on 
^rith good recoven-. Scattered tubercles were present on the 
pentoneum of other abdominal viscera in all three cases 
Some tuberculous involvement of the appendix is not uncom- 
monly found in our antopsj- cases. 

Serial sections of intestinai lesions corroborate the opinion 
that tubercle bacilh may pass through the mucous membrane 
‘-pparently without producmg definite patholoffic chancres 
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then become localized in the submucosal lymphoid tissue and 
produce tubercles (Gardner’ and Rokitansky’^). If the dis- 
ease progresses, tubercles coalesce, caseate and extend to and 
perforate the mucosa and ulceration results. Apparendy, sec- 
ondary pyogenic infection of the ulcer quickly develops vith 
characteristic changes in the inflammatory reacdon of the 
surrounding tissue. Should the disease continue to progress, 
the ulceration may become deeper, more extensive and long 
tracts may be found in the submucosa. 

COMPLICATIONS AND SEQUELAE 

Lymphatic metastases may result in the development of 
localized or generalized peritonitis or mesenteric lymphaden- 
itis. Rarely, perforation of the wall of the intestine with 
resulting generalized peritonitis may occur. Usually, how- 
ever, if perforation occurs, adhesions tend to localize the 
peritonitis. Fecal abscesses occasionally develop after intes- 
tinal perforation. 

In chronic tuberculous enterocolitis, the intestinal w^ 
may become greatly thickened as a result of hyperplastic 
changes and adhesive peiitom'ds. Occasionally deep circular 
ulcers heal, leaving extensive scarring and cicatrix with 
stenosis. The intestines may become markedly dilated prox- 
imal to the stenosis. Such sequelae undoubtedly explain cer- 
tain gastro-intesdnal symptoms and abdominal findings m 
patients with arrested pulmonary and intestinal tuberculosis. 
A patient was recently seen w'ho had had both active pul- 
monary and intestinal tuberculosis eleven or twelve years 
previously. His pulmonary tuberculosis had been arrested 
for several years but he continued to have vague intestinal 
symptoms. Proctoscopic examination revealed considerable 
stricture in the sigmoid region wtithout evidence of active dis- 
ease or ulceration. This finding was thought to be due prob- 
ably to healed tuberculosis resulting in partial stenosis of the 
sigmoid. 

HEALING 

Prior to the work of Brown and Sampson,'' and Gardner, 
most clinicians regarded intestinal tuberculosis as a fatal com- 
plication of pulmonary tuberculosis. In a group of eig ty 
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nro Saranac patients dead of pnimonarj- tuberculosis and 
found at autopsv to have intestinal tuberculosis, ^oner 
noted that thim'Vight or 46.3 per cent had some evidence of 
healins. and sixteen or 19.5 per cent had “complex he^g 
of all^testinal lesions.” Many of these patients had wceived 
heliotherap}' and a spedal bl^d and high vitamin C and u 
diet. Smith'® and McConkey « Gardner' and others beheve 
that such diets augment the natural tendency to healing in 
manv patients. This is also the wnter’s impression especially 
in patients shouting a natural tendency to heal the pulmonary 
disease. Healing of the intestinal lesions apparently depends 
largely upon the patient’s natural and acquired resistance, the 
extent and severiu' of the involvement and the abilitt' of the 
patient and physician to control die puhnonari' disease. Such 
control shuts off the source supply of bacilli to the intestines. 

SYMPTOMATOLOGY AND DIAGNOSIS 

Patients having considerable tuberculous enterocolitis may 
have no recognizable gastro-intestinal sjTnptoms. Often, 
when sjmptoms are present, they are vague or indefinite and 
not likely to attract the attention of patient or physician. 
Hoirever, patients hating pulmonary tuberculosis and any 
of the following s^Tnptoms should be suspected of having 
mtestinal tuberculosis: recurring or perastent amresna, vague 
indigestion, slight or severe colicky p-tin especially in "the 
lotrer abdomen, often appearing or becoming worse after 
eating, constipation or diarrhea, or alternating constipation 
and diarrhea, slight or occasionally severe nsiisea. ■nith or 
nithout vomiting, inability to gain tceight despite improve- 
ment of the puhnonart* disease, rapid and undue loss of 
'L.eigbf, and an irregular or swinging teviperaticre curve 
which is occaaonally higher in the forenoon. The tj'pe and 
sevenu- of the gastro-intesrinai stTuptoms are usually related 
to the severity and location of Ae enterocolitis and accom- 
panvmg comphcations, such as localized or seneraiized peri- 
tomns. subacute or acute tuberculous appendicitis, perfora- 

PijW eumumon of the abdomen is usually incondu- 
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sive. Slight pain, soreness or tenderness on deep palpation 
naay be elicited especially in the right lower quadrant, less 
often over the lower half of the abdomen. Muscular spasm 
may be slight or occasionally marked depending upon the 
presence of an accompanying peritonitis which is not rare 
in young females, more especially of the colored race. 

Roentgenologic Studies 

Since the sjunptoms and physical findings are inconclusive, 
and usually insufficient to make a definite diagnosis, patients 
having pulmonarj’’ tuberculosis and sj’mptoms or finding 
suggestive of gastro-intestinal tuberculosis should have care- 
ful roentgenologic studies. Such studies ma}7^ be carried out as 
recommended by Brown and Sampson^ or Boles and Ger- 
shon-Cohen* and others. The latter favor the use of the 
double contrast barium enema in preference to the barium 
meal advocated by Brown and Sampson.® They claim that 
the double contrast enema is not only a less expensive pro- 
cedure, but also less troublesome for the patient. In addition 
to revealing evidence of segmental irritability and hyper- 
motility, the double contrast enema may provide accurate 
demonstration of the actual morbid anatomic changes of a 
diseased segment of the bowel in many cases. Irregular mop 
ding of the barium coating the diseased mucosal lining is 
often noted in cases with minimal lesions and more definite 
irregularities of the mucosal linin g may be present in cases 
with more advanced lesions. 

If a diagnostic barium meal has been given, fluoroscopic 
and radiographic observations should begin no later than the 
fourth or fifth hour after ingestion of the meal and probably 
should be continued at every* half, or hour intervals, after the 
sixth or seventh hour, depending upon the findings, until the 
tenth or twelfth hour. Segmental irritability or generalized 
hypermorility’’ evidenced by complete emptying of the colon 
in tv*enty-four hours, or failure of certain portions of the 
intestine, especially the ileocecal region, to retain the barium 
for a normal period of time, the presence of spasnc filling 
defects on repeated observations, and gastnc retention, are 
the important positive findings on roentgenologic stud}* fol- 
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loirins a barium meal. If the fluoroscopic and radiographic 
findings are inconclusive, as they hot infrequently are, a 
double contrast barium enema should be given at some later 

^Seudo filling defects may lead to fake poritive diagnoses 
and for this re^on frequent fluoroscopic observations, espe- 
cially betu-een the skth and tenth or tu'elfth hours, should 
be made vrith especial attention directed toward the ileocecal 
reuion. Evidence of localized irritabilin* and general hi-per- 
motilin- and constant filling defects are not patho^omonic 
of tuberculous enterocolitis. Ulcerative enterocolitis due to 
other etiologic factors may cause similar abnormal intestinal 
function, and these conditions must be borne in mind in order 
to make a proper differenrial diagnosis. Conversely, patients 
with an ulcerative enterocolitis of unknotvn or obscure eti- 
olog>' should always have a chest roentgenogram to rule out 
the possibilin* of the intestinal condition being secondarj,* to 
palmonaiT' tuberculosis. However, such findings in patients 
suffering from active pulmonax}* tuberculosis usually warrant 
a diagnosis of intestinal tuberculosis. 


TREATMENT 

Prevenrion.— The prevention of gastro-intestinal tubercu- 
losis should not be conridered entirely theoretical. The early 
diagnosis of pulmonar}' tuberculoas and its earlv control 
either by proper general management in a hospital or sana- 
torium includmg absolute bed rest, and should this fail, the 
e^ly use of collapse therapy when not contramdicated, a 
high cdoric and high vitamin diet, combined ndth teaching 
the patient, espedally young women, the dangers of swallotv^ 
mg particles of bacilli-laden sputum, and meticulous mouth 
hygiene, should materially aid in preventins larse and re- 
peated doses of bacilli beii^ swallowed and should^ therefore, 
reduce the likelihood of the patient developins serious Hinir-al 
tuberculosis of the alimentar\' tract. 

Hygiemc and Dietary Meamres; HeUotherjpy.—There is 
medication for the treatment of intestinal 
^erculosis- The usual hygiemc sanatorium and hospital 
treatment, mcludmg prolonged bed rest, the use of a 5^ 
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noncellulose diet, as advised by Alvarez, large doses of vita- 
mins, parenter^y if necessary, especially vitamin C, iron and 
concentrated liver extract by mouth if secondaiy anemia is 
present, are all helpful. iNaturaJ. or artificial general helio- 
therapy in gradually increasing doses may be of value if the 
patient is not acutely ill or having hemoptj’ses. 

Sy 7 npt 07 }mtjc /Ifetiswrer.— Certain medications may be nec- 
essary and helpful in the control of such sjTnptoms as consti- 
pation, diarrhea and severe colicly pain. Constipation should 
be controlled since it may be an important factor in the de- 
velopment or aggravation of the existing intestinal lesions. 
The control of diarrhea is important in order to prevent 
dehydration and demineralization and marked emaciation. 
The intravenous use of 10 cc. of 5 or 10 per cent calcium 
chloride solution is useful for this purpose. Certain opium 
derivatives and bismuth may also be useful in less severe at- 
tacks of diarrhea and abdominal pain. Calcium gluconate and 
calcium subgallate are advocated by some. The surgical re- 
moval of a tuberculous appendix, a fallopian tube, or the 
most involved portion of the intestine may be occasionally 
necessary’’. 

Early Control of the ful77io77ary Dlrease.-Sinct the pul- 
monary disease is practically always the source of supply of 
bacilli that initiate tuberculous entercolitis, the shutting off 
of this supply and the control of the pulmonary disease vith 
the usual consequent improvement in the patient’s natural 
resistance to tuberculosis is the most important counterattack 
against intestinal foci. Tuberculosis is a systemic disease. 
However, the control of the enemy's citadel of strength— 
pulmonary* foci— usually means the control and eradication 
of his secondary outpost— the intestinal foci. This can be 
more successfully accomplished by earlier diagnosis of the 
pulmonary* and intestinal disease, earlier adequate treatment, 
especially the earlier use of collapse therapy if it is not def- 
initely contraindicated. '^’iTien prompt and adequate treat- 
ment is directed to both the citadel of strength and the sec- 
ondary^ intestinal outpost, the prognosis in these patients fre- 
quently* becomes much less grave than it was considered to be 
ten or fifteen y’’ears ago. Today*, tuberculosis of the ali- 
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mencary tract is no lonffcr considered the “mortal si'mptom” 
of Hippocrates."® The best prophylactic or acave treatment 
of this alimentar}’ complication is^early control of the pul- 
monar>' disease. 
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JHE SVi'EDISH HOSPiTA!. 

OFFICE treatment OF HEMORRHOIDS 
FRANK C. YEOMANS, M.D., F.A.C.S.* 

Prellmisaky to a discussion of the treatment of hemor- 
rhoids, a brief revietr of certain related anatomical features 

is in order. 



Fig, 141.— Cross section of anorecrom (diagrammatic). A, Internal 
lieniorAoids; S, mixed or combined external hemonlioids. (Antiior s boob 
on •Sclerosing Therapy,” IVm, Wood fi. Co, Baltimore, Md.) 


Ahsorption of the anorectal membrane toward the end of 
the second month of embryonal life leaves a permanent an- 
nular zone of demarcation, the pecttmte line^ which is a clin- 
ical landmark of paramount importance. It marks the upper 
limit of the modified skin lining the anal canal, having 

* Professor of Proctology, New Tort Polvclinic Kedica! School and 
Hospital. 
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squamous epithelium, and the mucosa of the rectum proper 
above with its columnar epithelium. The anal skin has a 
rather poor blood supply but is rich in sensitive nerve end- 
the rectal mucosa is freely movable and is not 
sensitive. Hence, minor surgical procedures can be carried 
out on the rectal mucosa without pain. The lymphatics below 
the pectinate line drain through the perineum to the super- 
ficial inguinal nodes, while those above it drain upward. It 
seems probable that the rich supply of Ij'mphadcs in the sub- 
mucosa of the rectum is an important factor in taking care of 
chemical agents injected in the submucosa. 

Hemorrhoids are classified as external, internal and mixed 
or combined intemo-extemal hemorrhoids (Fig. 141). 

EXTERNAL HEMORRHOIDS 

External hemorrhoids are of only slight clim’cal significance 
unless they become thromboric, usually as a result of physical 
strain. The term “thrombotic” is largely a misnomer, for 
v^hat actually happens is the rupture of a vein and clot fonna- 
tion in the subcutaneous connective tissue at the anal verge. 
If the clot is small it may be absorbed or organize into fibrous 
tissue, foUoxving the application of compresses of 25 per cent 
solution of magnesium sulfate or lead and opium lotion. 
^^Ten the clot is large and painful, the best procedure is to 
infiltrate the overlying skin with 2 per cent novocain solu- 
tion, excise an ellipse, ex'acuate all blood clots and appl}' 
compression with adhesive tape over a small pad of sterile 
gauze (Figs. 142 and 143). Complete healing per priviavi 
usuall}’' occurs in five days. Then the rectum should be ex- 
amined for internal hemorrhoids, since frequently extern^ 
hemorrhoids are evidence of internal hemorrhoids vrith which 
they are connected by small venules running beneath the 
lining of the anal canal. 

INTERNAL HEMORRHOIDS 

Internal hemorrhoids are varicose svuUings of radicles of 
[be superior hemorrhoidal vein. They are situated in the su 
mucosa of the rectum just abox'e the pectinate line, com- 
monly in the left posterior quadrant and the right antenor 
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five niav develop. The most usual of the 

terior aiid. in women, one antenor pst to the n^ht ot 

"^The" mucosa overlying each internal hemorrhoid « ar- 
ranged in a longitudinal fold (column of Morgagni). It is 



Fig. iT^.-Esremal thrombodc hemorrhoids. A, The thrombosed hem- 
orrhoids, B. method of esdsiag an ellipse of ovexlying skin by a angle 
cbp of sassors curved on rhe fit; C, clot procrndii^ through the inciaon. 
I Vurhor s book on •Troctolog}-,"’ D. Appleion-Centurt' Cot) 


deep beef color or may be granular, or the site of superficial 
erosions or abrasions, due to infection or trauma by hard 
feces. 

The vessels implicated are a conglomerate mass of dilated 
venules md unchanged arterioles in a stroma of connective 
tissue. Fibrous tissue replacement of its elastic and muscular 
coats produces a dilated vein -nidi a thin fibrous wall which 
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IS prone to rupture as a result of fecal or instruinental trauma. 
Chronic congestion, infection from the anal crypts or 
through the mucosa, or thrombosis in, or extravasation of 
blood from, the diseased veins causes a chronic producrive in- 
flamrnation of the interstitial connective tissue. Contraction 
of this tissue tends to obliterate the venules. Spontaneous cure 
results or the hemorrhoid becomes a fibrous nodule— “ivhite 
hemorrhoid.” Examination should detect these conditions be- 
cause they bar treatment by injection. 



Fig. 143.— External thrombodc hemorrhoids. Method of applying Ipog 
strips of adhesive to obtain pressure and prevent bleeding after opcraoon. 
(Author’s book on “Proctologv',” D. Appleton-C^nturj' Co.) 

The mucosa of the hemorrhoidal zone is freely movable 
over the muscular coat to which it is weakly attached by the 
intervening submucosa. If the sphincter muscles are relaxed, 
the hemorrhoids tend to prolapse; but pathologic condinoi^ 
at the pectinate line, such as cryptiris and fissure, cause im- 
tation and spasm of Ae sphincter which usually prevents pro- 
trusion. If hemorrhoids prolapse through spasmodic sphinc- 
ters they should be reduced at once. Otherwise they become 
strangulated and irreducible. Ensuing venous thrombosis is 
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then frequently foUoved by pressure necrosis of the mucosa 
and rarely by infection and abscess formation. 

Symptoms and Signs 

The sjTnproms and signs of internal hemorrhoids closely 
parallel the pathologic changes \\-ithin the hemorrhoids them- 
selves and the degree of prolapse. The leading sj'mptoms are 

bleeding and prolapse, _ 

Clinically, uncomplicated internal hemorrhoids are classi- 
fied, according to their degree of development, as; 

Tmimy or first stage, characterized by the passage of bright 
red blood nith the stool, but tvithont prolapse. 

Ivtennediate or second stage, marked by prolapse at defeca- 
tion tvhich is reduced spontaneously, and only slight bleed- 
ing because of interstitial fibrosis vithin the hemorrhoid. 

Final or third stage in which there is little or no bleeding, but 
manual reduction is required to replace the prolapse which 
recurs on slight e.vertion and, if the sphincters are relaxed, 
remans continuously protruded. Excess mucus from the 
mucosa, e.vposed to friction, and discharge from the bowel 
irritate the perianal sldn. 


Diagnosis 

Before beginiung any treatment of hemorrhoids it is es- 
sential to rule out any other leaons that may cause bleeding. 
The diagnosis of internal hemorrhoids is made by inspection 
and palpation. "iVith the patient in the left lateral position and 
the buttocks retracted, internal hemorrhoids may be pro- 
truded if the sphincters are relaxed, but if the sphincters are 
spasmodic they cannot be seen. By digital palpation, folds of 
mucosa may be felt, but only those hemorrhoids can be 
recognized which are thrombosed or fibrotic. Direct inspec- 
ti<m of the entire pile-bearing zone through a fenestrated or 
tubular anoscope is next in order. With good iliuminarion 
me examiner recognizes the uqDe of hemorrhoids present and 
inspects the pectinate line for ggns of infection, such as 
cryputis, ^d the anal canal for fissure. 

_ Troctotigiuoidoscopy should never be omitted. The maior- 
of colomc adenomata and over 70 per cent of cancers of 
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the large bowel are situated in the rectum and rectosigmoid. 
Yet. reliable statistics show that more than 15 per cent of the 
latter were treated for hemorrhoids Trithin the year prior to 
the correct diagnosis of cancer. If indicated, a roentgen stnd\ 
of the gastro-intestinal tract should be made. 


Treatment of Internal Hemorrhoids 

Internal hemorrhoids may be treated by operation, by elec- 
tricity or by injection. 

Srrrger j.-^ince operative treatment by ligature, the damp 
and cautety. and excision and suture effect a cure m 95 per 
cent of cases, I advise surgety in all suitable cases. Because of ic 
simplicity and the good results obtained, the ligature metho 
is commonly used. As this article deals with office treat- 
ment only, the technic of these operations is omitted here 
but it is described in detail elsewhere.^ 

E/ecfnc/ty.— Galvanism, electrodesiccarion and sur^ca 
diathermy (electrocoagulation) have a limited vogue as office 
procedures. Special technical training and the^ cumbersome 
apparatus required together nrith the uncertain control of 
tissue penetration and destruction render electrical methods 
of little practical value. 


InJecHon Treatment 

IxDiCATioxs CoxTRAiXDic.\TioNS.— Since treatment b> 

injection was first employed empirically in^ 1871, it ^ 
evolved into a sound scientific procedure. It is indicated on } 
pr nncornplicated internal hemorrhoids. T'^Tien the mte^ 
hemorrhoids are complicated by sphincter spaOT. pap 
crj-ptitis, fissure, fistula or thrombotic external hemorrtioi^ 
and if there is prolapse not reduced spontaneously, the Dest 
procedure is radical surgety whereby at one step the hemor- 
rhoids are removed and the complications corrected. 

Special indications for injection treatment are fomd m pa- 
tients who are poor surgical risks because of diabet^. p 
monarv tuberculosis, cardiorenal-vascular disease, = ; 

earlv pregnancy, purpura or hemophffia. or 
to bleeding from internal hemorrhoids m which the h 
slobin may be as low as 30 per cent. 
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SoLimoNS.-The two chemical agents which time and ex- 
perience have proved to be satisfactor}- are phenol and qm- 
nine and urea hydrochloride. As a result of OTdy and ex- 
perience, the optimum strength of solutions to be used a 
satisfactor.' technic for their employment have evolved. 
Nevertheless, no one should practice this form of therapy 
until he has obtained adequate practical instruction from a 
surgeon skilled in its technic. 

Fhejiol, the original chemical agent used for injection, is 
mildly anesthetic and strongly antiseptic. The desideratum 
is an aseptic inflammator}* reaction, obtained by a 10 per cent 
to 20 per cent solution in equal parts of glycerin and water, 
or 5 per cent in a vegetable oil, preferably oil of siveet al- 
mond. Animal oils are absorbed too quickly and mineral oil 
is not absorbed but remains as a foreign body. 

Qu'mine and ttrea hydrochloride was introduced by Ter- 
rell in 1913, in a 5 per cent solution in distilled water. As a 
solution of tablets in water is only mildly antiseptic and not 
stable, only a freshly prepared solution should be used, or, 
better, sterile ampules. Idios>*ncras>' to quinine bars the use 
of quinine and urea in susceptible persons. 

The aseptic inflammator)* reaction following the injection 
of hemorrhoids results in a interstitial fibrosis and intra- 
vascular clotting, udch s}Tnptomatic rehef. 

Technic.— The patient, uith rectum empt}*, is placed in 
the left lateral position on a firm table. lUumination from a 
head light or head mirror is sarisfactory. An anoscope of the 
open-end n-pe or the fenestrated Brinkerhoff is inserted its 
full length, the obturator removed and the instrument "with- 
drawn to the pectinate line, thus exposing all the hemorrhoids 
when the tubular speculum is used. ^'NTen using the Brinker- 
hoff, the speculum is adjusted so that, as the slide is with- 
drawn to the dentate line, the hemorrhoid to be treated pro- 
trudes into the slot. 


Depending upon the size of the hemorrhoid, from 3 to 
10 minuns of the 10 per cent solution of phenol are in- 
lected very slowly into the center of the hemorrhoid and well 
above the dentate hne, tvith a needle of 25 gauge attached to a 
rterc*. S>™ge (Fig, 144). Any 
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of fluid from the point of pimcture should be checked 
y pressure with a pledget of cotton before the speculum is 
removed. 

^ Some surgeons inject two or more hemorrhoids at the same 
sitting but I usually treat only one at a sitting, beginning 
^Vlth the largest and the most actively bleeding. From four 
to eight treatments are effective in an average case. Unless 
the pile is completely shrunken at the end of three weeks, it 
is injected again. 



Fig. 144.— Technic of injecnon into the center of an internal hemor- 
rhoid through the Brinkerhoff speculum. (Author’s book on “Sclerosing 
Therapy,” AVm. Wood & Co^ Balrimore.) 


From 1.0 to 1.5 cc. of the quinine and urea solution arc 
injected into the center of each hemorrhoid to moderate dis- 
tention. 

Injection of phenol in oil is especially indicated for pro- 
lapsing internal hemorrhoids or when the rectal mucosa above 
is relaxed and redundant. With a 10-cc. Luer-Lok syringe 
armed with an extension needle of 20 gauge and filled vdth 
the oil solution, the mucosa at the upper pole of the hemor- 
rhoid is punctured and from 2 to 6 cc. are deposited slowly 
in the submucosa (Fig. 145). Slight blanching of the mucosa 
indicates that the correct amount has been injected. 
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The obiecdve of phenol in oil injections is to excite an 
aseptic producdre inflaininatory reaction m xht submucosa. 
The resulting fibroas, in its contraction, tends to draw up 
and fix the mucosa to the musculature, and to obliterate the 
adjacent hemorrhoid. If the latter objective is not obt^ed 
at the end of m-o weehs, from 3 to 10 minims of the 10 per 
cent aqueous solution of phenol are injected direcdy mto the 
center of the hemorrhoid. 


An interval of five to seven days benveen treatments is 
desirable. After injection the patient should refrain from 



Fig. 14J.— Technic of submucous injection through a tubular speculum. 
(.Author s book on “'Sclerosiiig Therapy ” AVm. AVood & Co, Bdnsnore,) 


severe physical exertion until the next day, but may keep 
bu^ess and social engagements. Regular diet is allowed and 
daily bowel evacuations are advised. 

CoMPLiC-vnoxs.— Complications are relatively rare and are 
usually due to fault)' techmc or injecting unsuitable cases. If 
too much solution is injected or if it'" is depoated in the 
mucosa, a mucosal slough may result, with more or less bleed- 
ing. As injections are made in a nonsensitive zone, treatments 
should be painless. Occurrence of pain during injection sucr- 
es that puncture has been made so near the pectinate line 
that some of the solution has infiltrated beneath the sensitive 
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lining of the anal canal. Ulcer of the canal and thrombotic 
external hemorrhoids may ensue. 

Infection, followed by abscess, septicemia, abscess of the 
liver and stncture are other complications that have been re- 
ported, but they have not occurred in m)’ pracrice. 

Recurrence within one to five years is to be expected in 
about 20 per cent of cases, but frequently patients are so 
well satisfied that they have another course of injections. 

Conclusions.— After several years of personal experience 
in a large number of cases, vdth no deaths or serious compli- 
cations, I feel that treatment by injection fulfills the require- 
ments of a satisfactory ambulator}' method of therapy for 
suitable cases of uncomplicated internal hernorrhoids because 
(1) no anesthesia is required, (2) it is painless, (3) there is 
no detention from business, (4) there is prompt s}'mptomanc 
relief which is permanent in approximately 80 per cent of 
cases, and (5) it is economical in time and hospital charges 
for the padent. 
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DYSFUNCTION OF THE LIVER 
Some Common Clinical Variefies* 


JOHN BUSSELL TWISS, M.D., F.A.C.P.f 


The term “dvsfuncrion of the liver” means impaired func- 
tion of the liver. There are many funedons of the liver and 
no one test is adequate to indicate its general functional ca- 
pacitt*. It therefore seems desirable to approach the subject 
from a clinical viewpoint. Since the present discussion is 
concerned primarily A^tith the practical management of some 
of the more common n-pes of hepatic dysfunction, a clinical 
classification would seem best for purposes of discussion. 
This is particularly true because the vast majorin' of clin- 
icians have no facilities for the numerous lab orator}- tests 
which have been devised to determine impaired liver func- 
tion. For this reason, only those laborator}' tests tvill be 
considered which are relatively eas}' to perform and which 
give findings wWch can be interpreted without benefit of 
great laborator}' experience. 

In this discussion the term acute, nonobstructive dysfunc- 
tion of the liver will include the n-pe characterized by 
jaundice, relatively gradual in onset, unaccompanied by 
acute pain. Acute obstructive dysfunction includes those 
cases of impdred liver function indicated by the relativelv 
rapid onset of severe jaundice, usuall}- preceded by acute 
pain. In this group are included cases of excrahepatic obstruc- 
tion, usually organic in nature, requiring surgical interven- 
tion. In the chronic dysfunction group are included those pa- 
tients having chronic disease of the liver, usually intrahepatic 
in n-pe, in which medical therapy is indicated’. 


• From the Bman- Tract Clinic, Department of Medicine, New Tort 
cost Graduate Hospital. 

Medicine, New Yort Post Graduate 
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ACUTE NONOBSTRUCTIVE DYSFUNCTION 

In acute nonobstructive liver dysfunction I shall include 
those cases generally assumed to be due to heparitis, either 
catarrhal, infectious, or toxic in origin. The historj’^ is usuall}' 
brief; the gradual onset of jaundice, not associated vith 
severe abdominal pain, is reported in most cases tvithin the 
penod of a few days. There are several reasons for this un- 
usual promptness in seeking medical attention. The first is 
the starthng appearance of the patient, his unaccustomed 
‘jaundiced eye” and unattractive skin immediately suggests 
to the untutored eye a serious illness. In addition, the distress- 
ing symptoms of anorexia, nausea, vomiting and epigastric 
discomfort following the intake of food urgendy impels the 
average patient to visit the doctor. 

Diagnosis 

In taking the history of these patients we must keep in 
mind the fact that the majority of patients with jaundice, ill 
enough to be admitted to the hospital, have gallstones, '\^^^ile 
most of these cases have a history of chronic recurrent indi- 
gestion and acute attacks of abdominal pain preceding the 
onset of the jaundice, the possibility of a so-called “silent 
stone” must always be remembered. A differential point of 
some practical value is the age of the padent. Noncalculous 
jaundice is common under the age of forty years, less com- 
mon after the age of fortjL In the age group over fortj^ the 
incidence of carcinoma of the biliary tract or pancreas, pan- 
creatitis and cirrhosis of the liver is relatively high. 

The history of the jaundiced patient cannot vdth safety be 
limited to the investigation of the digestive symptoms. 
must consider the patient himself, the age group and sex. In 
gallbladder disease we have found that females may predom- 
inate over males as much as 20 to 1, whereas almost the 
reverse holds true in patients •ndth liver disease. The predom- 
inance of males having liver disease is far less striking, never- 
theless the fact remains that males constitute the majority of 
patients with proved liver disease. 

Occupational hazards occupy a definite position in some 
cases of jaundice; toxic hepatitis may result from exposure to 
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certain chemicals. As examples shodd be mennoned Ae 
cleaner emploj-ing carbon tetrachlonde, the airplane maker 
exposed to the fumes of trinitrotoluene or tetrachlorethane, 
and the match maker dealing trith phosphorus. Inquii)^ 
should ako be made about drugs or injections taken._ Toxic 
hepatitis may also result from oral or intravenous medicanon. 
Probably the most common offenders are cinchophen, 


ato- 


Probably the most common ^ _ . 

phan, mercur}', arsenic, salvarsan and the sulfonamides, 
esthetics as chloroform or avertin may also cause liver 
damage. 

■^^Tile catarrhal jaundice is usually classified as an acute 
infectious hepatitis, cerrain evidence suggests that in some 
cases an acute gastro-enteritis (with a duodenitis) may be 
the actual precipitating cause of the jaundice. The common 
history of preceding exposure to cold or wet weather and 
getting chilled is well known. \^tith this, frequently, come 
anorexia, nausea and vomiting, sometimes with diarrhea. 

Similar ssTnptoms are found in the so-called epidevnc type 
of jaundice, where a number of closely-associated people 
may be affected more or less simultaneously. The etiologic 
factor in these cases would seem to be some tx'pe of infection 
probably transmitted through the medium of food or water. 
Gastric analx'sis in most of these cases will show gastric 
hx-peracidit}', while cultures of duodenal bile are almost in- 
variably sterile, in passing, mention should be made of the 
jaundice associated with acute infectious sx'stemic conditions 
such as pneumonia, n-phoid fever, and various tropical fevers. 

Laboratory tests are of some value in differentiating be- 
tn-een intrahepatic and extrahepatic t)'pes of jaundice if done 
early in the course of the jaundice rather than after a period 
of xveeks. Among those tests which apparently reliably indi- 
cate liver damage are a pontive galactose tolerance test, a 
positive urobilinogen test, an elevated serum bilirubin deter- 
^anon and a positive Hanger cephalin flocculation test 
The absence of an obstructive lesion of the common bile 
duct is suggested by a normal phosphatase readino- and the 
presence of adequate amounts of bile in the specimens ob- 
tamed by the duodenal tube. If no bile is obtained the poa- 
oon of the mbe mua be checked by fluoroscopic inspection 
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Treatment 

Treatment in this group of cases is essentially the same in 
all. Removal of the source of the disability is occasionally 
possible, by stopping medication or injections. Bed rest is dis- 
tinctly beneficial in most cases, especially in the early stages. 
Hospital treatment ■unll aid in the avoidance of detrimental 
condirions such as drastic temperatme changes, exhaustion 
and indiscretions in regard to eating and drinking. 

Diet.— Dietary’’ management is of the utmost importance. 
A bland diet is advisable; in the more severe cases associated 
svith nausea and vomiting, a fluid diet may be necessary. In 
these cases fruit juices, tea and toast may be the only sub- 
stances tolerated; these should be given evety hour or tvo, 
only in small amounts. A high caloric diet should be given 
as soon as it is tolerated, using as far as possible intermediate 
feedings. These have a threefold value; they build up the 
glycogen reserve of the liver, maintain nutrition and aid in 
combating biliary’’ stasis and consequent liver damage by 
means of promoting the bile flow which occurs in response 
to food stimulation. 

The type of foods given should receive ’the detailed atten- 
tion of the doctor. Emphasis must be placed upon the carbo- 
hydrate intake; 400 to 500 gm. of carbohy'drare daily’’ is not 
too much. Feedings should be given at intervals of four hours, 
interspersed with intermediate feedings of milk, tea, or fruit 
juice. To these should be added cane sugar; dextrose or lac- 
tose in 1- to Z-dram doses may’^ be substituted if sugar is not 
well tolerated. Proteins in adequate amounts are necessary, 
preference being given to simple proteins such as are found 
in chicken, roast lamb, lamb chops, lean fish, cottage cheese, 
peas, beans and gelatin. The total amoimt of protein should 
be 80 to 100 gm. Fats should be strictly’’ limited because of 
the intolerance for fats and oils which occurs in almost all 
jaundiced patients. In general, the patient should avoid all 
oils, nuts, salad dressings, thickened gravies, condimenB, 
spices, pickled, smoked and salted foods, inner organs, salads, 
raw vegetables and raw fruits. 

Duodenal Drainage.— Among other therapeutic ineasures 
of' value is duodenal drainage. While there is no question that 
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this procedure has limited therapeutic value in gallbladder 
disease, there is nothing '«-hich gives more striking results in 
the treatment of the patient ivith a severe c^e of catarrhal, 
toxic or infectious jaundice. The rationale-of th^ treatment 
is physiologicallv sound in that it relieves the bih^ stasis 
occasioned by lack of food; the contmuous flow of bile over 
a period of hours frequently relieves in a striking way even 
the enffoigement of the liver and the tenderness over me 
liver reaion. There is invariably marked symptomatic relief 
of the anorexia, nausea and vomiting following duodenal 
drainage. 

MEDiavnox.— Medication in these cases is of limited value. 
So-called bilian.’ tract antiseptics have consistently proved 
useles. Sa/me laxstives, however, are indicated, the most sat- 
isfactoiv' being sodium phosphate, sodium sulfate and mag- 
nesium sulfate. A mixture of equal parts of these three 
substances may be substirated for any independently. The 
dosage in either case is a dram, preferably in a fuU glass of 
warm water, taken before breakfast or before each meal. 

Probably one of the most useful medications consists of 
the use of am.icids after meals, especially in patients having 
gastnc h^'peracidit}' as shown by the gastric anal^'sis. My 
own preference is for a mixture of 2 parts of calcined mag- 
n^ and 1 part of calcium carbonate, a dram being taken 
with a half glass of water after meals. The laxative effect of 
the calcined magnesia is especially useful when there is anv 
tendenc}' to constipation. The addition of an equal part of 
bismuth subcarbonate has good effects in severe cases of 
gastritis. The addition of is also indicated, a capsule 

of mixed A B. C D vitamins being taken tnuce daily, after 
breakf^ and dinner. Thiamine chloride in doses of 5 to 10 
mg. daily has also seemed beneficial. In patients able to tol- 
erate brewers yeast, large doses are also indicated. 

ACUTE OBSTRUCTIVE DYSFUNCTION 

Climc^y, acute obstructive liver dysfunction is charac- 
terized by abrupt and progresrive jaundice, usuallv com- 

onset of an acute 

attack of bihari* colic. The time which elapses between the 
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Treatment 


Treatment in this group of cases is essentially the same in 
all. Removal of the source of the disability is occasionally 
possible, bj'' stopping medication or injections. Bed rest is dis- 
tinctly beneficial in most cases, especially in the early stages. 
Hospital treatment will aid in the avoidance of detrimental 
conditions such as drastic temperature changes, exhaustion 
and indiscretions in regard to eating and drinking. 

Diet.— Dietary’' management is of the utmost importance. 
A bland diet is advisable; in the more severe cases associated 
with nausea and vomiting, a fluid diet may be necessary. In 
these cases fruit juices, tea and toast may be the only sub- 
stances tolerated; these should be given every hour or wo. 
only in small amounts. A high caloric diet should be given 
as soon as it is tolerated, using as far as possible intermediate 
feedings. These have a threefold value; they build up the 
glycogen reserve of the Hver, maintain nutrition and aid m 
combating biliary stasis and consequent hver damage b,v 
means of promoting the bile flow which occurs in response 


to food stimulation. 

The type of foods given should receive 'the detailed atten- 
tion of the doctor. Emphasis must be placed upon the carbo- 
hydrate intake; 400 to 500 gm. of carbohydrate daily is not 
too much. Feedings should be given at intervals of four hours, 
interspersed with intermediate feedings of milk, tea, or fnut 
juice. To these should be added cane sugar; dextrose or ac 
rose in 1- ro 2-dram doses may be substituted if sugar is not 
well tolerated. Proteins in adequate amounts are nec^aity 
preference being given to simple proteins such as are foun 
in chicken, roast lamb, lamb chops, lean fish, cottage cheese, 
peas, beans and gelatin. The total amount of protein shouia 
be SO to 100 gm. Fats should be strictly limited because o 
the intolerance for fats and oils which occurs in o^ 
jaundiced patients. In general, the patient should a™i 
oils, nuts, salad dressings, thickened granes, condiments, 
spices, pickled, smoked and salted foods, inner organs, salads, 

raw vegetables and raw fruits, . 

Duodenal DR.A:>-AGE.-Among other therapeunc 
ofvalue is duodenal drainage. TVhile there is no quesDon that 
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don to the common duct stone can^g the jaundice a cysac 
duct stone urith impaired circulation and a gangrenous ^ 
bladder n-alL In other words, an acute cholecysnos may have 
resulted from the mechanical factors of the obstruction. In 
the aged such a condition may exist coincidentally with tod- 
in^s of a normal temperature, pulse and blood count. Iseed- 
to say. findings of this character jusuf}* an immediate 
surgical consultation. An enlarged palpabk gallbladder is 
seldom found, in our experience, except with_ hydrops or 
empyema of the gallbladder, unless we are dealing with the 
“Co^oisier gallbladder” which results from a gradual non- 
calculous obstruction of the common duct. An enlarged firm 
liver usually occurs with common duct obstruction. 

The immediate necessit>' in cases of this land is to deter- 
mine as quickly as possible whether we are dealing nfith a 
case which should be treated medically or surgically. Among 
the Isbomory te^t^ which have proved Ter>’^ helpful in the 
early stages of jaundice is the icterus index test. If repeated 
even.' five to seven days, this test gives a more accurate idea 
of the course of the jaundice and the likelihood of a perma- 
nent obstructive lesion. Normal readings are from 4 to 8 
units. The serum bilirubin test is also of value in showing 
variable degrees of liver damage, in readings of over 2 mg. 
per 100 cc. A negative Hanger cephalin flocculation test, 
with jaundice, strongly suggests common duct obstruction. 
An elevation of the serum phosphatase of over 10 units con- 
firms this impression. It is here necessary to stress, however, 
that prolonged extrahepatic biliary obstruction vriil invari- 
ably result in liver damage. 

In patients having severe jaundice associated with dark 
urine and clay-colored stook a complete conunon duct ob- 
^ction is suggested. In these cases there is nothing of greater 
magno^c value than the diwdeml tube. Complete common 
auct obstruction rarely if ever occurs except as the result of 
a mmgnancy. If the duodenal drainage gives no bile the diag- 
nosis of complete common duct obstruction is justified wo- 
nded the poatron of the tube is checked by fluoroscopic 
exammauon. Smre it is ifificuir to see duodena! tubes havhicr 
no metal, especially m the obese, we prefer for purposes of 



S46 


JOHN RUSSELL TiVlSS 


onset of pain and the onset of the jaundice is largely depend- 
ent upon the state of the gallbladder. A^hth a nonfunction- 
ing gallbladder or cystic duct obstruction, the jaundice fol- 
lows the pain trdthin ttrenty-four hours; wth a functioning 
gallbladder the jaundice may be delayed three or four days. 
In any case, the most important consideration is a recognition 
of the fact that we are here dealing with an organic obstruc- 
tion of the Hver, -ntith the possibihty of serious or even fatal 
consequences if the relief of the obstruction is too long 
delayed. 

The history in most cases is that of an individual over the 
age of forty having jaundice foUovting an attack of pain. It 
is frequently a female with repeated pregnancies, who has 
had indigestion for many years. There may be repeated at- 
tacks of cohc or even jaundice, sometimes with chills, fever, 
nausea and vomiting. In these cases the prognosis is most 
serious; surgerj’’ should be delayed only long enough for a 
thorough preparation of the patient for operation. On the 
other hand, these patients may have had only the usual asso- 
ciated sy'mptdms of indigestion which are belching, disten- 
tion, discomfort after meals, being “afraid to eat,” an intol- 
erance to fats, chronic constipation and Joss of weight. Cys- 
tic duct or partial common duct obstruction vith a stone 
may furthermore occur with httle or no jaundice; the com- 
mon duct stone may be of the “ball-valve” tyqje. The loca- 
tion of the pain may be of some value in differential diagnosis; 
the pain in these cases most commonly begins in the epigas- 
trium and tends to radiate to the precordial region. Pruritus 
usuallj'^ indicates common duct obstruction. 

Diagnosis 

Physical exavnnation shows jaundice, possibly fever, viA 
a relatively’' slov' pulse. There are variable findings on ab- 
dominal examination. If the symptoms are caused by chole- 
lithiasis, there is frequently an acute localized tenderness o 
the gallbladder area, frequently vith rigidity^ and somenmcs 
with a palpable mass in the region of the gallbladder. e 
significance of the acute signs of gallbladder disease roust e 
emphasized, for they indicate that there is probably m a 
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always eas^^ Another essential test is the complete blood 
count. 

TreahnenV 

Diet; Correction of DEHYDRATION.-The fipt rde in the 
treatment of suspected common duct obstracrion is to hos- 
pitalize the patient. In this way only can the necessan lab- 
orator}’ tests be done and the patient proper!} prepared for 
surger}". The diet should be given as outlined for acute lit er 
damage; a glass of fluids with a teaspoonful or a lump of sugar 
is given ever}' hour if there are no signs of circulator}' fail- 
ure. The correction of dehydration, however, is of funda- 
mental importance; the patient going to operation with a dry 
tongue is indeed a poor risk. It is furthermore important to 
keep accurate records of fluid intake and output throughout 
the period of hospitalization. Intravenous infusions of 1000 cc. 
of 5 per cent glucose may be given once or tuice daily, pro- 
vided that the}' are given sloirly (60 drops a minute) and 
the patient watched for signs of edema, especiall}' pulmo- 
nar}'. If facilities are available, the electrobte balance and 
serum protein determinations as outlined by Scudder are in- 
valuable in the management of the patient who is critically ill. 

Transfusions.— The presence of a definite anemia is a 
strong indication for preoperative transfusions, especially in 
the aged and debilitated. In all patients having a stormy con- 
valescence transfusions are of supportive value and aid in 
preventing hemorrhage. 

^'rTAAiiN K Therapy.— Hemorrhage has been in the past 
one cause of a high mortalit}'. At present this dreaded com- 
plication has practically disappeared. Among the first tests of 
the ^agnosdc work-up should be the prothrombin time. If 
this is prolonged, immediate treatment with vitamin K or its 
sN-nthetic equivalents should be started and carried through 
at least the first week postoperatively. We have used with 
^nsfaCTor}- results the 2-methyl-l-4-naphthoquinone and re- 
lated drugs. Among those used orallv with bfie salts are 
Ibyloqunwiie (Squibb) and Froklot (Lilly), 1 mg. three 
times daily. For patients coming to operation withuTa short 
penod of tune the h}'podennic preparations are probably 
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orientation the Twoss type ■which has both a metal bucket and 
a separate terminal metal ball weight. If on duodenal drainage 
only blood and duodenal fluid are obtained, after the posi- 
tion of the tube in the duodenum has been confirmed, the 
diagnosis of malignancy is justified. 

Duodenal drainage is a very valuable diagnostic measure, 
especially in those cases \tdthout complete cystic duct ob- 
struction. The character of the bile in containing a sediment 
of mucus suggests catarrhal cholangitis; pus cells may be 
found in acute purulent conditions. Crystalline calcium bili- 
rubinate is commonl}’ found with common duct pigment 
stones, even gross pigmented “sand” may be apparent on 
gross examination of the bile specimens. Gallbladder stones 
of cholesterol may be indicated b}' the presence of choles- 
terol crystals in the biliary sediment. Specimens of bile ob- 
tained under sterile precautions usually give positive cultures, 
most commonly B. coli, vdth infectious cholecystitis and 'U'ith 
common duct stones. 

Although a multitude of other tests have been proposed 
for the purpose of differentiating between obstructive and 
intrahepatic tj^pes of jaundice, few have been generally ac- 
cepted. Among those upon which we have come to place 
rehance, huwever, are the cholesterol and cholesterol ester 
determinations of the blood. It is a well knuvvn fact that ob- 
structive n'pes of jaundice are accompam'ed by elevations m 
blood cholesterol, -svhich are frequently extreme. The normal 
figures are from 150 to 220 mg. per 100 cc. of blood. The 
cholesterol ester determinarions should also be done to de- 
termine whether the patient is a good operative risk. \^fith 
severe liver damage there is a marked dimmurion from the 
normal rario of 40 to 50 per cent; with findings of this char- 
acter strenuous preoperative preparations should precede an} 
operative interference. 

Among other routine laboratory tests which should be 
done in all cases of jaimdice is the blood IV assennann. Syph- 
ilis may cause a hepatitis in the secondary stage, or an en- 
larged deformed cirrhotic liver in the tertiary^ stage, \vhen a 
differential diagnosis as to the cause of the jaundice is not 
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or SAveffins of the liver. In this case the pain is mo^ apt to 
occur in Ae right upper quadrant. Belching and 
and an intolerance for fats are all common. There k usu^ 
an associated furred tongue, bad breath and chrome consU' 
padon. Hemorrhage from the mucous membrane ot the gas- 
tro-intestinai tract is common. Jaundice may occur at an> 
dme the intrahepatic or evtrahepatic sj'stems erpte a suf- 
fident resistance to a normal flow of bile. Jaundice is more 
frequently found after the element of infection has been 
superimposed upon obstruction. As this recitation of symp- 
toms may suggest, the chronic liver (flseases frequently 
assodaied with chronic gastritis and chronic gallbladder 
disease. 

Diagnosis 

On physicj! ex-vaimtion these patients are characterized 
by the appearance of being old beyond their years. The 
marked m^utridon and emadadon shown by most of them 
agord a striking contrast to the plump, distended abdomen 
which most of them possess. I^dth liver obstrucrion are com- 
monly seen the evidences of collateral drculadon on the 
thorax, varicodties, dilated venules and spider angiomata. 
Evidence of bleeding may be apparent; probably the most 
prevalent t>'pes are nosebleeds, hematemeses from esoph- 
ageal varices and intesdual hemorrhages. An icteric pallor is 
common; actual jaundice occurs usually only in the more 
severe degrees of obstrucrion or in the terminal stages of con- 
didons such as drrhods. Ascites is common; with this there 
may be edema of the lower extremides. Hlth sjTuptoms of 
this character, malignandes must alwa>"5 be suspected. 

Abdominal esaminadon in padents of this group presents 
difficuldes, largely because of the presence of fluid in the 
abdominal cavin'. From the viewpoint of the comfort of the 
pauent and the more sadsfactoiv- abdominal examination 
^ch results, pmeentesis is frequentiv a valuable procedure 
The chpeter of Ae fluid obtained by paracentesis is of 
diagnosuc value. The umal fluid of cirrhosis or portal ob- 
^caon is clear, amber in color, of specific gravin' less than 
vnxh few cells or pathologic dements on the smear of 
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more sadsfactorjL Thyloquinoiie in oil (Squibb) may be 
given intramuscxilarlj’' in dosage of 1 cc. once or twice dailv. 
Hydroquinone (Abbott) may be given in similar dosage sub- 
cutaneously or intravenously in urgent cases. 

CHRONIC DYSFUNCTION 

Chronic liver dysfunction, in contradistinction to the acute 
forms, is manifested only in the minorit)' of cases by jaun- 
dice. In this group are included the patients having liver im- 
pairment due to some intrahepatic condition such as cirrhosis 
or a fatty degenerative liver. There has been a great deal of 
discussion and controversy as to the causes of these condi- 
tions; the matter cannot be considered settled at the present 
time. Our present evidence seems to indicate, how'ever, that 
an avitaminosis is one fundamental factor, the most impor- 
tant element of which is vitamin B. Alcohol may play an in- 
direct part in the formation of the cirrhosis, fir^ by causing 
a nutritional and vitamin deficiency because of the disregard 
of meals. There is, furthermore, damage to the liver cells in 
this process, both because of the depletion of the glycogen 
reserve of the liver and because of the anoxia caused by fart}' 
infiltration and its attendant detrimental factors. An unknown 
constitutional factor engendering a susceptibih't}' to cirrhosis 
may also exist, similar to a tendency tow'ard peptic ulcer. 
Also there should be included in this group those having a 
biliary cirrhosis secondary to a partial obstruction of the 
common duct, due to conditions like chronic pancrearins, 
chronic cholangitis, duodenitis or common duct stone. Fur- 
thermore, the probable detrimental effect of foci of infection 
should be remembered; on general principles all foci should 
be treated or removed if possible. 

CliTrically, these patients give in most cases an inde^te 
history of indigestion over a relatively long period of time. 
Anore.xia is frequently a s}'raptom of long standing, espe- 
ciall}' with those addicted to the use of alcohol. Nausea is 
another common sjmptora; this is most noticeable in the 
morning. Distress after eating mas' be discomfort or actual 
pam. The intensity of the pain, however, seldom approach^ 
that of peptic ulcer unless there is considerable perihepanos 
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diagnostic procedures hare their advocates, our ou^ ex^en- 
ence seems to indicate these are as practical as any. The diag- 
nostic value of the aspirated asciric fluid has been menaoned. 
X-ray study of the gastro-intesrinal tract should be made to 
rule out malignancies originating there, \\ith secondar}- liver 
metastases. The barium colon enema niU give in some cases 
evidence not obtainable by the gastro-intestinal series. A dig- 
ital rectal examination, foUotved if necessaix b> a procto- 
scopic examination, supplements the x-ray studies. A com- 
plete blood count urinalysis and Wassermann should, of 
course, be included in all cases. 


Treatment 

Tlie treatment of these cases demands much patience and 
months of rime. Asciric fluid is removed to relieve discom- 


fort. The patient is placed upon a restricted fluid intahe of 
1500 cc., and salt is prohibited. The dietary treatment is sim- 
ilar to that outlined for acute liver dysfunction. Medication 
recently stressed by Patek seems to give best results. Brewers' 
yeast, from 10 to 20 gm. daily, is given in ice-cold milk 
flavored nith vanilla and nutmeg. Crude liver extract is given 
'intramuscularly, 2 to 5 cc. twice a week. Thiamine chloride 
is given by mouth, 10 mg. daily. Iron is added if there is an 
anemia. \ itamins A and D are also useful. Lederle’s Vi-Delta 


Emulsion or mixed vitamin capsules being usuallv well tol- 
erated. Ammonium chloride by mouth and mercupurin in- 
travenously are necessary in some of the more severe cases. 
Generally speaking, the carbohydrate and protem intake 
should be kept at the maximum value compatible with the 
favorable clinical course of the patient. 

\^'ith partial obstruction of the common duct, due to the 
presence of a common duct stone, surgery is of course indi- 
cated. \'\'ith conditions such as chrome recurrent pancre- 
anns, a short-circuiting gallbladder may give great sxTnp- 
tomanc relief In cirrhotic parients -u-ith' ascites, uor relieved 
by careful observance of the regimen outlined, a careful 
omentope^- as done by Carter may prove decisive in ob-‘ 
taimng relief from symptoms. 
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the centrifuged specimens. Blood in the ascitic fluid suggats 
malignancy. High counts of polymorphonuclear cells are 
found with acute infections, high counts of lymphocytes 
with chrome infections. The presence of mitotic figures jus- 
tifies the diagnosis of malignancy; the presence of acid-fast 
baciUi speaks for a tuberculous peritonitis. 

Manual palpation foIlo^ving paracentesis is frequently use- 
ful in making a differential diagnoris. Neoplasms of the liter 
are usuaUj' secondary'' to those of the gastro-intestinal tract, 
a primary mass may be detected in the sigmoid or epigasme 
region. An enlarged spleen is commonly found trith cirrhosis 
of the portal type. The liver itself in cases of cirrhosis is mw 
and hard, the size above or below normal. The liver edge 
may be irregular and “hob-nail” in character; it is not, how- 
ever, the largely irregular-sized nodular masses of the malig- 
nancies or the irregular contracted deformities of the 
syphilitic. The gaUbladder itself is occasionally enl^ged and 
palpable, ei±er ttdth hydrops or empyema, or the Lour- 
voisier gallbladder u^aUy associated with common duct o 

pancreatic malignancies. . ,. 

An enlarged spleen produces problems m differenaal = 
nosis. A familial jaundice must be suspected in these cas^. 
This is suggested by a history’’ of long-standing 
jaundice of a mild degree; other members of the family ro ) 
have similar symptoms. Laboratory tests are sipi . 
these cases. As outlined by Thompson, the findings 
of an increased fragility of the red cells, an 
cyte count and the presence of spheroc^^ m ? 

drop preparation. Another possibility which ^lust ® 

mind, especiaUy in cases of hemorrhage from the mucou 
Sranes, is Bam?s disease. Here the findings noted for 
familial jaundice are not present; there are, 
findings of cirrhosis as well as 

for treatment in these cases are similar; a splenectomy 

good results in most cases. _ .,-^nrare results in 

^ Laboratory tests seemmg to f Jo” ularion test 

chronic liver disease mdude hippuric acid 

which becomes posmve i^nth fiver ^ f, ^any other 

and bromsulfalein tests are also good. Althougrt many 
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PRIMARY CARCINOMA OF THE LIVER 
A Study of Its Diagnostic Features* 

ROY UPHAM, M-D-. F-A.C.S.f 
and 

S. D. KLOTZ, M.D4 

Secomjary tumors of the liver are estimated to occur 
twenty to sixr,* times more frequently Aan primary tumors 
in this organ; this is in keeping with Virchow s contention 
that those organs readUy affected bt" metastasis are rarely the 
site of primary tumors, although recently there has been an 
increasing number -of reports on primary tumors of the liver. 
As yet, this s>-ndiome is recognixed more frequently in the 
operatins or autopsy room than at the bedside. V'e are of 
the opinion that a clinical diagnosis can be obtained ante 
mortem if a composite of certain clinical features and lab- 
orator)' findings are kept in mind. It is the purpose of these 
remaris to demonstrate what we consider definite diagnostic 
aids in the recognition of this disease. 


Incidence 


CLINICAL FEATURES 


Hepatoma most often occurs between fort}"^ and sixty years 
of age, although it is rarely seen in early childhood and occa- 
sionally in patients over eight)- years of age. Cirrhosis, S)-ph- 
ihs, malaria, alcoholism and parasitic infections in the liver 
are said to be causative factors. The majorit)- of cases are 
found in males possibly because of the higher incidence of 
cirrhosis in this sex. It would appear that primar)" carcinoma 
of the liver is a disease controlled by racii and not environ- 
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of the Hver capsule. Pain is slight if the groMth is deep- 
seated and most severe if the gronrh has spread to the diaph- 
ragm or to Glisson s capsule. _ 

An othemise unexplainable mhd feyer is rather ^ch^c- 
teristic. The temperature rarely rises higher than 103 F. It 
is irregular in nature, Qiills are never present. Sweatmg is 


scant or absent. _ . 

Ascites is a ven* constant feature and is often hemorrhagic 
in nature. The jaundice is usually rmld. HepitoitiegaJy is 
found in 50 per cent of the cases. After paracentesis, the 
nodularin- of the tender liver can frequently be palpated. 
There is' a moderate loss of oreig/if, v.-hich may be unsus- 
pected bv the patient because of retention of fluid. Dilated 
vessels on the abdomen are above the umbilicus and caput 
medusae is absent. Portal van thrombosis and hematemesis 
secondar}' to ruptured esophageal varices are terminal fea- 


tures. 

Other siTnptoms occaaonally seen are vague gastro-intes- 
dnal complaints, thin draivn facies, edema of lower extrem- 
ities and some change in bowel habits. The duration of the 
illness is always characteristicaliy short. Most cases are fatal 
after several months. 


LABORATORY DATA 


An analysis of the laboratort' data is ver}' interestins and 
in our opinion quite valuable in making the diagnosis. 

Leukocytosis is variable, the white blood count ranging 
from 3000 per cm. to 44,000 per cm. 

There is always some manifestation of impairment or 
abolition of one or many of the metabolic functions of the 
liver. 


The brovisulfalein test constantly shows retention of moi 
than 20 per cent of dye. Total proteins may be norms 
^ugh the albumin-globulin rado is frequentlv less than 
Ite is important in evaluating the pathogenesis'of the ascite 
Total cholesterol may be lowered, normal and sometim 
shghdy elevamd, depending on whether the obstrucrive fe 
ni^ predominate over the parenchxTnal impairment. 

1 he cephahn flocculation test has been reported to be pa 
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mental factors. It occurs very frequently in both dark- 
sldnned (Negro and yellow [Mongolian]) branches of the 
human stock. Moreover, among some pigmented races (Bantu 
and Javanese) it is undoubtedly the most common neo- 
plasm encountered. Though the incidence of cirrhosis in 
the latter races is high, the figures do not seem to be large 
enough to form in themselves a sufficient explanation for the 
frequency of primary liver carcinoma, which in Europe and 
United States develops in a small percentage of patients with 
cirrhosis of the liver.^’ ■ 

Classificaflon 

C. Berman,^ who has probably seen the largest group of 
cases in the Bantu races of South Africa, classifies his cases on 
a symptomatologic basis into the foUovting categories: (1) 
“frank” carcinoma (64 per cent) where the signs and sjunp- 
toms are referred to the liver from the onset in a patient 
in previously good health; (2) acute abdominal carcinoma 
(9 per cent) in patients with latent primarj* carcinoma of 
liver who suddenly develop an acute surgical abdomen fol- 
lowing rupture of carcinomatous nodules or erosions of 
blood vessels on the free margin of the liver; (3) febnlc 
group (3.6 per cent) in patients with rapidly growling mmor 
of liver and clinical manifestations resembling hepatic ab- 
scess; (4) metastatic carcinoma (4.6 per cent) in which 
symptoms of metastasis completely overshadow the primar}" 
lesion. 

Symptoms 

Among the symptoms, asthenia is rather predorm’nant and 
is somewffiat characteristic. The weakness is only experienced 
shortly before admission to the hospital and is the symptom 
w'hich usually forces the patient to seek treatment. Once 
present, it becomes alarmingly progressive, so that the pa- 
tient is forced to bed and remains there. 

The pain is dull, aching and localized to the right 
chondrium. Though constant in character, it is more mar "c 
on exertion and without relationship to food. The paui m 
creases in severity due to perihepatitis or to rapid stretching 
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konexim caa be detennined. It is frequently possible to &- 
tin^misb between a normal and cinhotic bver or one ^dded 
xviA metastaric nodules. Under the direct field of naon of 
the peritoneoscope, biopst' specimens of the hver can be ob- 
lained for histologic examination. Although we have not em- 
ployed peritoneoscopy in any of our cases of primar) liver 
carcinoma, it would seem that in those cases where it can be 
done without too much cfifficoltt', it may be of considerable 
aid in diagnosis. 

Aspiration liver biopsy over a palpable nodule has been em- 
ployed in most of our cases and the pathologist has always 
been able to diagnose the presence of carcinomatous cells. 

DIFFERENTIAL DIAGNOSIS 

Malignjnt Disease of Other Organs ‘vtith Secondary Liver 
/nvo/vernent.— Secondary malignant disease of the liver, par- 
ticularly from lesions of the stomach, right and transverse 
colon, right kidney and adrenal gland, pancreas and gall- 
bladder, must be considered. Gastric carcinoma usually gives - 
a more ts^pical histor>' related to this organ, and is charac- 
terized by the presence of a “doughs'” abdomen, marked 
tenderness in the ep^astrium, palpable gastric tumor, pyloric 
obstruction and characteristic gastric contents. 'Right kidney 
and adrenal tinnors are usually palpated in the fl ank and cos- 
tovertebral region; the tumors are more ballotable, and can 
be demarcated from the liver itself. Adrenal tumors some- 
times have associated endocrinopathic features. Gncinomas 
of the right and transverse colon are usually charaaerized bv 
marked secondary anemia, with a milder and more prolonged 
course; the tumor is connected to the large intestine, is only 
shghtly movable with respiration and may be separated from 
the liver edge. Pancreatic tumors may be associated with 
of pancreatic deficiency, the patient is less toxic and 
the course is longer. Islet tumors of the pancreas can be dif- 
terenmced from the h}-poglycemic sj'ndrome of primars' 
hepanc carcinoma by the absence of severe liver damaae 
that IS seen late in the latter dhease.^" Carcinoma of the fei- 
Q® of the gallbladder affects women in the ratio of 5 to 1 in 
the man. Although 5>-mptoms of gallstones are absent in the 
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ticularly valuable in determining active parenchymatous dam- 
age to the liver.®' ^ It has been found to be positive in the 
senrni of all^ patients with acute hepatitis, in cirrhosis and 
chronic passive congestion, and that clinical improvement 
accompanies the decrease in the flocculation reaction. In the 
serum of patients with carcinomatous involvement of the 
liver, the reaction seems to be related to the extent of malig- 
nant involvement. In primar)'^ liver carcinoma, it may or may 
not be positive. 

Alkcdive phosphatase seems to be vet)’' significant in pri- 
mary liver carcinoma. If one excludes pathologic bone condi- 
tions such as Paget’s disease and metastatic bone disease, 
elevation of alkaline phosphatase is usually associated vith 
obstructive disease of the liver. Gutman and associates' in 
their cases of primary carcinoma of the liver have noted an 
alkaline phosphatase above 10 Bodansky units regularly. It 
has been shovm that increased serum phosphatase activity 
without hyperbilirubinemia can occur in incomplete obstruc- 
tion. One theory ofi^ered is a decreased permeability to serum 
phosphatase in the kidney as compared vdth the excretion of 
bile pigments.® However, Kabat and Furth," utilizing a histo- 
chemical method for identification of phosphatase in the tis- 
sues have studied sections of primary carcinoma of the liver 
in rats and have found that the cancer cells, especially the 
endothelial cells between the newly formed, ducdike struc- 
tures contained large amounts of phosphatase, while those of 
the sinuses of relatively normal liver tissue contained none 
or only traces. Thus, there is experimental evidence that car- 
cinoma cells in the rat are rich in phosphatase. Reg^dless of 
the mechanism, it is our belief that an elevated alkaline serum 
phosphatase without other chemical evidence of obstruction 
in the liver is diagnostic for mah'gnancy in the liver. 

SPECIAL DIAGNOSTIC MEASURES 

Peritoneoscopy ® a procedure whereby the examiner can 
obtain an endoscopic view of the abdominal cavity has been 
employed vdth increasing frequency in our clinic during the 
last two years. In properly selected cases, the presence or 
absence of metastasis to the hVer, spleen, omenwm and per- 
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chromatosis is suggested whenever any or all of the foUounng 
occurs; a sjTnptom complex of short durauon and rapi 
progression; abdominal pain; jaundice; a markedly enlarged 
liver which extends upward and is extremely hard and 
grossly nodular; rapidly recurring sangmneous_ ascites; sud- 
den amelioration of the diabetes and/or liability to h%-po- 
glycemic intervals; fever; anemia; leukocytosis; weight loss; 
evidence of metastatic involvement, especially m the lung. 

Acute Surgical Abdo7?ten.-The ease ynxh which highly 
vascular and friable metastatic growths in the liver rupture 
and produce hemoperitoneum frequendy suggests the picture 
of an acute surgical abdomen. Alany such cases have been 
diagnosed as intra-abdominal vascular apoplexies and throm- 
boses, acute obstructions, and so on, but on operation, bleed- 
ing tumors of the liver have been found. The importance of 
an adequate histor}', palpable nodular liver and laboratory 
data can aid in the differentiation, but if the patient is first 
seen in the acute phase, laparotomy is perhaps indicated. 

Tertiary Syphilis of the Liver.— Ttrdary .syphilis of the 
liver can be distinguished by the luetic history, positive M'as- 
•sermann test, and etidence of gumma elsewhere; the pre- 
dominant involvement is in the left lobe of the liver which 
becomes multilobular in character (so-called “hepar laba- 
tum”). The gumma is on the liver surface and may be felt 
as megular rounded masses which are not umbilicated. The 
clinical course is milder and more protracted. The response 
to potassium iodide therapy is almost specific. 

PROGNOSIS 

Patients with untreated primaiy carcinoma of the liver 
never survive more than four months. This may be due per- 
haps to interference with hepatic detoxification and other 
membolic functions of the liver. Berman has found twentv- 
eight cas^ reported in the hterature in which attempts have 
been made at radical cure. In these, eight deaths occurred 
mthin SLxteen days of operation, in ten instances recurrences 
took place within trvo to eight years, and in seven the patients 

^ afte?opera- 
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majority of cases, when present they have preceded the tu- 
mor for three to thirty years. Gallstones are found in more 
than 65 per cent of the cases.^^* 

Roentgenologic investigations such as a gastro-intestinal 
series, urography, gallbladder visualization and perirenal in- 
sufflation are most helpful. 

An important feature of hepatoma to be remembered is 
the infrequency and paucity of distairt metastasis. The dis- 
ease is characterized, rather, by extensive intraheparic metas- 
tasis or the development of neoplasms from mulricentnc 
foci. The duration of life in hepatoma seems to be inuch 
shorter than after the appearance of secondar}’’ metastasis to 
rhic viscus.^^ Symptoms of metastasis completely overshadOT - 
ing the primary lesion in the Ever have been reported, but 
are seen in only 4.6 per cent of the total cases.^ 

In melanosarcoma of the liver, the prima^ site may not 
be determined in spite of careful examination. Histor) o 
uveal tract involvement even as far as thirty years pnor to 
the appearance of sj'mptoms of Ever involvement 5*! 
ported.^" Thormaelen’s test for melanin in the urine, whicn 
rums blue black on addition of a few drops of ferric ch on 


solution, is frequently positive. • , v 

Cirrhosis of the Liver.-To differennate from cirrliosis o 
the Ever is rather difficult. Patients with cirrhosis vho cue 
are frequently found to have primary hepatoma at autopsy 
A nodular Ever udth areas tender to palpation together wi n 
spontaneous right hypochondrial pain is 
countered in uncompEcated hepauc cirrhosis. a „Jirion 
cirrhotic Ever starts to enlarge rapidly, a mffignant co 
is to be suspected. But most important, a nsmg se^rn alka^ 
phosphatase in the face of progressive Ever , 

be very suggestive of a developing malignan p 

'^'^Sand Lieber^® have noted the higher P". 

mary carcinoma of the Ever in bv the 

complicated hepatic cirrhosis. It 2ie cirrhosis of 

added factor of pigmentaaon in .^^dmon ^^ji^cirrh^^ 

the Ever found m hemochromatosis^T t 

coexistence of a pnmar>^ carcinoma of the 
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chromatosis is suggested T\-henever any or ^ of the foUo^ving 
occurs; a sjTnptom complex of short duranon and rapid 
progresaon; abdominal pain; jaundice; a markedly enlarged 
liver n-hich extends upward and is extremely hard and 
grossly nodular; rapidly recurring sanguineous^ ascites; sud- 
den amelioration of the diabetes and/or liability to hj^io- 
glycemic intervals; fever; anemia; leukocjTosis; weight loss; 
evidence of metastatic involvement, especially in the lung. 

Acitte Surgical Abdoiiien.-Tht ease tvith which highly 
vascular and friable metastatic gronths in the liver rupture 
and produce hemopeiitoneum frequently suggests the picture 
of an acute surgical abdomen. Many such cases have been 
diagnosed as intra-abdominal vascular apoplexies and throm- 
boses, acute obstructions, and so on, but on operation, bleed- 
ing tumors of the hver have been found. The importance of 
an adequate histoty, palpable nodular hver and laboratoty 
data can aid in the diiterentiation, but if the patient is first 
seen in the acute phase, laparotomy is perhaps indicated. 

Tertiary Syphilis of the Lirer.— Tertiar>’ SN'philis of the 
liver can be (hstinguished by the luetic history, positive ^^■as- 
sermann test, and evidence of gumma elsewhere; the pre- 
dominant involvement is in the left lobe of the liver which 
becomes multilobular in character (so-called “hepar laba- 
tum”). The gumma is on the liver surface and may be felt 
as irregular rounded masses which are not umbilicated. The 
clinical course is milder and more protracted. The response 
to potassium iodide therapy is almost specific. 


PROGNOSIS 

Patients with uncreated primary- carcinoma of the hver 
never suiv-ive more than four months. This may be due per- 
haps to interference with hepatic detoxification and other 
metabohe functions of the liver. Berman has found nventv- 
eight cases reported b the hterature b wbch attempts have 
been made at radical cure. In these, eight deaths occurred 
mt^ sixteen days of operation, b ten instances recurrences 
took place mthm nvo to eight years, and b seven the patients 

^ opera- 
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TREATMENT 

Because of the hopelessness of the disease, treatment is 
essentially palliative and directed toward the relief of pain 
and discomfort. Sedatives are required in large and increaS' 
ingly frequent doses. X-ray and radium therapy are consid- 
ered of no value in view of the rapid course of the disease. 

Successful lobectomies are reported with sundval rates as 
high as nine years after operation.^® Tinker and Tinker'' 
pointed out the factors favorable to safe resection of the 
liver: 

1. The lobes and subdivisions of the liver are supplied by 
independent arteries; so one section can be removed vithout 
injury to the remaining sections. 

2. Anastomosis between blood vessels of different lobes of 
the liver is free, insuring adequate circulation if a section is 
cut off from its normal blood supply. 

3. Regeneration after removal of liver substance is npid 
and quite complete. 

iMaim^® emphasizes tlie importance of the portal circula- 
tion for restoration of the liver after partial removal. 

Charache'® feds that every case of primary tumor should 
be explored with the idea of possible excision of a solitary 
malignant tumor or even a lobectomy. 

SUMMARY 

1. The high incidence of prima^ carcinoma of the liver 
in the male sex between forty and sixty years of age, the usual 
cirrhotic background, and the predilection for the dark- 
skinned races are noted. 

2. The clinical features of rapid onset, marked asthenia, 
short duration, otherwise unexplainable mild fever, ascites 
often sanguineous, constant dull pain in the right 11)150- 
chondrium, an enlarging tender and nodular hver, leukoc)- 
tosis, and die infrequent evidence of metastasis are discussc . 

3. The finding of an increasing alkaline serum phosphatase 
without other laboratory evidence of obstructive disease in 
the liver is stressed and regarded as strong!)' suggestive for 
malignancy in the liver. 
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4. The urilizatioD of peritoneoscopy in diagnosis is ad 

vised. . . r 1 

5. The differential diagnosis of prmar>' carcinoma ot me 

Ih-er is discussed. That it may sometimes present the picture 
of an acute surgical abdomen is to be remembered. 

6. Sursical excision of the tumor whenever possible is the 
accepted treatment at present. 
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dysfunction of the gallbladder and bile 

DUCTS* 


MICHAEL LAKE, M.D^ F.A.C.P.7 

Cholecystitis with or without stones is extremely com- 
mon, especially in women after the third decade, when it is 
said to occur in over 24 per cent of those who complain of 
“chronic dyspepsia.” It is present in over 9 per cent of men 
over fort)* with similar complaints.^ Autopsy records show 
that gallstones are found in more than 20 per cent of women 
and about 10 per cent of men after the age of thirt)'-nine. 
Some studies^’® even claim that from 50 to 60 per cent of 
all adults show^ evidence of cholecystitis, but— as Graham^ has 
pointed out— since pathologists disagree as to w^hat constitutes 
cholecystitis, especially after middle age, these figures may 
be open to question. 


ORIGIN OF BILIARY COLIC 


Since gallstones occur, according to these figures, almost 
as frequently in the general population of the same age as in 
this “dyspeptic” group, it seems reasonable to doubt that the 
symptoms of these patients are always due to their gallblad- 
ders. This skepticism is given support by the not infrequent 
lack of symptomatic relief from operation on patients in 
whom no history of colic has been obtained. 

It is also true that biliary colic occurs in only a small frac- 
tion of people with gallstones-perhaps not more than 5 per 
centi and that symptoms not distinguishable from biliary 
colic may occur without evidence at operation or autopsy* of 
any pathologic changes in the gallbladder. The pain may 
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persist after cholecj'stectomy. Although the obvious explana- 
tion for some of these failures would be that the pain did not 
originate in the biliar}' tract, many excellent observers have 
thought otherwise. 

Evidence that pain may originate in a vonml biliary nact 
has been obtained chiefl}' from three sources: 

1. Studies on the filling and enipt}'ing of the gallbladder and 
of the pressure relations of bile secretion, gallbladder contrac- 
tion and resistance at the lower end of the common duct. 

2. Pressure studies and x-ray visualization of the common duct 
after cholec}’stectomy. (It has been demonstrated that in the ab- 
sence of the gallbladder, pain may occur when the sphincter of 
Oddi is in spasm, and can be relieved by causing it to relax.) 

3. One observation by Ivx',® made on himself during an attack 
simulating bihaiy colic which was caused in a normal gallblad- 
der when a secrerin-cholecystokinin mixture was injected intra- 
venously. Under the conditions of Ivy^s e.xperiment. the flow of 
bile into the duodenum ceased, while a copious flow of pancreauc 
juice was obtained. I^Tien the duodenum was flushed xtith mag- 
nesium sulfate the pain was relieved and dark bile appeared m 
the duodenum. Iv}* thought this pain was due to a spastic ob- 
struction in the common duct, with simultaneous contraction of 
the gallbladder. His observation suggested that in man, as in the 
guinea pig, there may be a separate g)hincter at the junction of 
the common duct with the ampulla which is able to shut off the 
flow of bile while pancreatic secretion continues to he discharged 
into the duodenum. 

There are no published observations of the human gall- 
bladder during an attack of biliaiy^ coh’c. Recently, I have had 
the opportunit}' of visualizing the organ b}' .x-ray during sev- , 
eral such attacks.' and am able to state that it was gread} 
distended and continued to increase in size as long as the 
pain persisted. 

biliary dyskinesia 

It seems to be fairly well established, then, chat functional 
disturbances of the biliarv' tract can cause an attack of biha^ 
colic in the absence of stone or inflammation, and that the 
great majorit}' of people with gallstones and some degree of 
cholec}-stitis do not have such attacks, .^though th^e dis- 
turbances may be of secretion or absorprion. or may depen 
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on changes in the character of the liver bile, good evidence 
easts today chiefly for the motor tj^pe of dA'sfunenon. the 
so-called “biliar}' dA-skinesia.” 

These facts have led to speculation along several lines. 
We miahe ask w hether these functional disorders eventually 
result in organic changes in the biliary tract, or cause stones 
to form. Do they accompan}' and cause the SAmptoms in pa- 
tients with gallstones or cholecystitis? Or is dt'sfunction a 
purelv nervous disorder which has no relation to the frankly 
diseased gallbladder, just as the irritable colon has no certain 
relation to ulcerative colitis? These questions cannot at 
present be definitely answered, because our knowledge of die 
pht'siolog}' and paAolog}' of this region is inadequate. 

Physiologic Considerations 

^'^^lat is acmally known about the physiolog}' of the gall- 
bladder and bile ducts, and about the conditions under w'hich 
gallstones and biliar}' colic occur? Although our knowledge 
of the pht'aolog}' of the extrahepatic biliary tract has gready 
increased during the past decade, it is still very incomplete, 
and much of it is speculative. There are several excellent 
recent revietvs*- which I shall not attempt to duplicate. 
Perhaps, however, an attempt to correlate some of our pres- 
ent information may be useful in advising our patients how 
to avoid gallstones, or, if they exist, how to avoid attacks 
of biliary colic. 


1. The liver probably secretes bile continuouslv. although the 
rate of secretion varies with the kind of food raten. Titis bile 
alkaline. The secretory pressure of the liver does not exceed 
500 mm. of water. \Mien pressure within the ducts exceeds this, 
die secretion of bile ceases. 

i. The sphincter of Oddi is normally closed in the fasting 
state, blocking the entrance of bile mto die duodenum. It can 
normally withstand a pre^e of about 120 mm. of water but 
in abnormal states may withstand a pressure of as much as 750 
contraction of the duodenal muscle which 


3. As Ae ^er bile reaches a closed sphincter of Oddi, pres- 
sure tnthin the common and hepatic ducts rises, and ba7 ^ers 
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the gallbladder .through the cystic duct. During fasting, there- 
fore, the gallbladder becomes gradually distended. A competent 
sphincter of Oddi is necessary for gallbladder filling. 

4. The gallbladder mucosa rapidly concentrates bile six to ten 
times, by absorbing chiefly water and inorganic salts. When the 
maximum concentration of total soh’ds in the bile constitutes 
about 25 per cent of the contents, the gallbladder cannot concen- 
trate the bile further. This process is so rapid that the mere pas- 
sage of bile through the gallbladder increases its concentration 
about flve times. The alkalinity of bile is reduced in this process. 
The organ also secretes a thick mucinous material which makes 
the bUe more viscid. The bile ducts do not normally concen- 
trate, but dilute bile with a thin watery fluid. 

5. When a meal containing fat or protein reaches the upper 
intestine, a hormone— cholecystokinin— enters the blood stream 
and causes the gallbladder to contract and the sphincter of Oddi 
to relax, so that concentrated gallbladder bile enters the duode- 
num. A nenmus mechanism also exists for this purpose, but is 
not essential, as the emptying takes place readily in response to 
fats even after all nervous connections have been severed. 

The gallbladder empties by a contraction of its wall, and 
not simply by a release of pressure in the common duct. It 
is able to retain its contents, even if the sphincter of Oddi is 
relaxed, or its influence removed by suturing a catheter into 
the common duct. There is some evidence that a sphincter 
also exists in the cystic duct, but this has not been established. 

A gallbladder contraction exerts a maximal pressure of 
about 250 to 300 mm. of water, enough to open a noOTal 
common duct sphincter, but less than is needed if the sphinc- 
ter is abnormally spastic. This pressure is also slightly less 
than the secretory pressure of the liver. 

There is cholecystographic evidence that occasionally 
these conditions are reversed so that gallbladder contents may 
enter the hepatic duct. Thus, Copieman and Susmian^* have 
recently reported four cases in which the hepatic duct was 
visualized following cholecystography, after the high-fat 
meal. They suggest that these findings may be confirmatory 
evidence of biliary dyskinesia. I also have seen one such c^e 
(Fig. 146). The patient was having no pain when these pic- 
tures were taken. 
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C\SE I.— A fony-three-year-old truck driver complained of a 
sticking pain to the right of the umbilicus at intervals for twelve 
years. More recently he also had a cramplike pain along the right 
costal margin, and belching. He u as worse after fried foods, and 
better if he lay on his abdomen. The pain was never very severe. 
He has had no fever or jaundice. Ga^c analj’sis (fasting); free 
hydrochloric acid, 50; total, 36. 

Biliarj* drainage; A good B fraction was obtained on the sec- 
ond attempt, only 3 "ellow bile on the first. No crystals were 
present. 
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tory pressure of the liver, we would expect that occasionally 
such a reversal could normally occur if the passage to the 
duodenum is closed. Since the normal flow of bile is momen- 
tarily shut o£P~ when there is a peristaltic contraction of the 
duodenum in the region of the ampulla, it is possible to as- 
sume that the photograph was taken at the moment when this 
normally occurred and that it recorded an unusual, but not 
abnormal, finding. However, in our case two pictures were 
taken in the course of ten minutes and the examination was 
repeated tw'o days later. All films taken after the meal showed 
this appearance. The common duct was not seen. This would 
indicate more than a momentary occlusion of the duct 
whether by sphincteric or duodenal spasm, and by definition 
would have to be considered a motor dysfunction of the hy- 
pertonic variety. However, the films taken before the meal 
showed an L-shaped gallbladder shadow vith a sharp inden- 
tation on its medial surface, suggesting that a band may be 
present in this region. The appearance of the duodenal cap 
also suggested the possibility of a band. 

It is probable, therefore, that a band extended from the 
gallbladder across the common duct and occluded the duct 
when the gallbladder was contracting. A^Tiether or not this 
was true, the hepatic duct must have been distended by a 
pressure tvhich is usually sufficient, if suddenly applied, to 
cause pain. In the dog, pain is produced by distending the 
ducts with a pressure of 270 mm. of water, just about the 
usual maximum pressure of a gallbladder contraction. I sus- 
pect that many cases of “dyskinesia” have some such anatom- 
ical explanation. 

FACTORS RESPONSIBLE FOR PRODUCTION OF DYS- 
KINESIA AND FORMATION OF GALLSTONES 

Factors Which Disturb Noriml Fziuctioj].—'^' c see^ from 
the above summary that the normal fiUhig and emptying o 
the gallbladder depend on: 

1. A patent duct s^'Stem. 

2. The ability of the gallbladder to absorb water and inorgi^c 
salts rapidly so as to regulate pressure within the system, t us 
preventing the pressure in the ducts from increasing to a egre 
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which would suppress bile secretion if the sphincter of re- 
mained closed. The concentrated bile which is discharged after 

meal is also useful in digestion. _ , , - 

3. A sphincter of Oddi which remams closed in the fasm^ 
state, which has a normal tone, and which retoes normally when 
die gallbladder contracts in response to fat m the duodemm- 
Also'^a duodenum which is normally relaxed beween penstalac 
waves. 


A^Tien the gallbladder mucosa is inflamed, it becomes un- 
able to concentrate. The large volume of bile secreted by the 
liver between meals cannot be accommodated in the s>’^stem, 
pressure in the bile ducts rises to more than the 120 mm. 
necessary to force the sphincter of Oddi open, and bile flow 
becomes continuous. This condition favors an ascending in- 
fection of the biliar}’- tract. Or, if the sphincter does not relax 
at this pressure, the bile ducts dilate and stasis occurs together 
with back pressure on the liver, which ma}’’ favor both liver 
damage and infection. Exactly the same t^g takes place if 
the gallbladder is removed. 

Our conception of what happens in the purely functional 
dyslanesias assumes that the sphincter of Oddi is in spasm, 
and prevents the expulsion of bile either by a normally strong 
gallbladder contraction or stronger than normal (h}TJertonic 
dyskinesia) or by a weak atonic contraction (atonic dyskin- 
eaa). 

From a practical standpoint, therefore, we must know in 
order to control this condition what is apt to increase re- 
sistance at the lower end of the common duct and how to 


prevent this from occurring. Also, if the conception of an 
atonic t}-pe of dyskinesia is correct, we should know wEat is 
apt to weaken gallbladder contractions and what can be done 
to strengthen them. 

Factors Which Increase Resistance to the FIov) of Bile 
front the Conniwn Dnct.-lt has been shown"® that in some 
rases of cholecystitis and duodenal ulcer the sphincter of 
Oddi may be h}T)emophied. In duodenitis this also probably 
j rendered spastic. In premanc 'y 

pUbladder empnmg is delayed, but whether this is due to 
increased resistance in the duct, to weakness of the trallblad- 
der waU or to other chemical, hormonal, or reflex cLnges is 
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not known. The most common cause of gallstones ivoold ap- 
pear to be pregnancy.^^ It seems likely, also, that a funcrional 
spasm of the duct or duodenum can occur from p^^chic 
causes. I have frequently observed, in the course of biliary 
drainages, that the flow of bile may cease if the patient is 
disturbed or anxious. 

Ivy and Goldman^® demonstrated that the sphincter may 
be made to contract reflexly by stimulating the nerves of the 
colon or inferior mesenteric plexus. They also showed that 
distention of the colon in dogs or stimulation of the central 
ends of divisions of the splanchnic nerve may inhibit bile 
formation. This supplies a possible explanation, in the authors’ 
opinion, as to how constipation may predispose to gallbladder 
disease. In cholangeiris,^® the sphincter resistance may be high 
for some weeks after cholecystectomy; normally, sphincter 
resistance is decreased after cholecystectomy. Morphine and 
codeine are said to increase sphincter resistance,^’ perhaps by 
increasmg duodenal tone. 

Factors Which Decrease Resistance to the Flow of Bile 
into the Duodenum.— F^xs and meats, when they reach the 
duodenum, normally cause the sphincter of Oddi to relax and 
the gallbladder to contract. Fats are more effective, and also 
tend to decrease the tonicity of the duodenum. 

Nitroglycerin, amyl nitrite, magnesium sulfate (especially 
if given by duodenal intubation), and theophylline are said 
to decrease resistance of the sphincter of Oddi. 

Factors Which May Weaken the Gallbladder Wall.— 
Except for cholecystitis or obstruction, these factors are not 
knovTi. We may assume that this may occur after a debilitat- 
ing illness, in asthenic states, or perhaps when the normal 
stimulus for gallbladder contraction is lacking as a result of 
the absence of adequate amounts of fat and meat from the 
diet. 

Other Factors Which Favor the Formation of Gallstones. 

— Although stasis may cause functional disturbances of the 
biliary tract, we have no certain knowledge that stasis alone 
can cause stones to form. In obstructive jaundice due to carci- 
noma of the pancreas, for example, stones ^e often absent, r 
seems likely that stasis must be accompanied by some other 
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changes, such as infiavnmtion of the biliary tract or changes 
in the composition of the bile. Although there is no con^c- 
incr experimental evidence that the concentration of c o ex 
terol in bile changes wnth its concentration m the blooch 
clinically many ofthe conditions in which its blood level is 
high are' knonm to predispose to gallstones. Among these may 
be mentioned obesity, rapid loss of weight, and pregnane} . 
In pregnancy the cholesterol level of the bile is also known to 
be high, and stasis is a factor. In t}-phoid fever the predom- 
inant element is infectioTi, but other factors may have been 
formerly present, such as excessive loss of weight and pos- 
sibly statis due to debUitv* and an inadequate diet. It would be 
interesting to see if more recent cases treated with a high 
calorie diet are as prone to this complication. 

I have been impressed with the frequency with which gall- 
bladder attacks begin after a period of rigid dieting and 
vmked 'veeight loss, usually in women who are overwdght. 
The turn cases below will serve as examples. 

C\SE n.— A thirt)*-four-year-old angle woman weighing 173 
pounds went on a rigid diet during which she lost 23 pounds in a 
few weeks. She then began to complain of regurgitation of food 
and abdominal discomfort. X-ray examination showed a func- 
tioiung gallbladder n-ith stones. This was confirmed by opera- 
tion. 


C\SE in.— A thirt\--three-year-old married woman who has 
never been pregnant, weighing 132 ponnds, went on a rigid diet 
and for ten days ate practically nothing, excluding all fats and 
sldppmg meals. She weighed 140 pounds when seen. She then 
developed a “terrific, cramplike pain” about the navel, on the 
nght side and nght lumbar region which required an iniection 
of morphing and was accompanied by vomiting. She had been 
compared for a long time. There were no urinar\- symptoms 
AU e-xammanons were negative except for evidence of gastritis, 
a duodenal cap, and a normally functioning gallbladder 

^^hlch contamed stones. “ ® 

llTicther the stouts fomed in thtse cases durino the oerind 
of dtetms or yhether the first sj-mptoms 
mated at that time we do not know. ^ 
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In chronic hemolytic jaundice, gallstones occur in over 50 
per cent of patients. Here the bile contains abnormal amounts 
of bilirubin, due to excessive blood destruction. I do not 
know of any studies which deal mth the incidence of gall- 
stones in other conditions characterized by excessive blood 
destruction, such as chronic malaria or pernicious anemia, but 
we might expect a similar tendency in these diseases. 

It is well known that people with gallstones frequendy 
have an attack of pain foUouang an emotional upset. Here 
psychic inhibition of gallbladder emptying or duodenal spasm 
may be factors. 

PRACTICAL CONSIDERATIONS IN THE HYGIENE OF 
THE GALLBLADDER AND BILE DUCTS 

We may formulate certain preventive or therapeutic 
principles which in the light of our present knowledge might 
be logical or helpful in the management of extraheparic 
biliary diseases. 

1. We should correct if po’ssible any general condition 
which is characterized by an abnormal concentration of 
cholesterol or bilirubin in the blood or bile.’® Although lab- 
oratory data are largely lacking, we know that clinically many, 
but not all, of these conditions predispose to the formation 
of gallstones. 

2. An adequate daily intake of fat or meat is necessary^ to 
prevent stasis in the biliary tract. This is particularly im- 
portant during pregnancy, typhoid fever and during rapid 
loss of weight. 

3. Any condition M'hich results in irritation or indamma- 
tion of the duodenum should be treated. 

4. Since reflex causes might interfere mth the normal 
function of the biliary tract, irritative or inflammatory condi- 
tions of the gastro-intestinal tract should be eliminated when- 
ever possible. Constipation should be corrected. 

5. We should recognize that nenmus and emotional fac- 
tors may result in biliary stasis and this may precipitate at- 
tacks of biliary cohc. 
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PSYCHOSOMATIC MANIFESTATIONS OF GASTRO- 
INTESTINAL DISORDERS 

STEPHEN P. JEWETT, M.D.* 


Xhe recognition of the psychobiologic unit)' of the human 
organism is one of the major contributions of p^'chiatr)' to 
modem medicine. A ph)^cian who attempts to interpret all 
die phvsical manifestations of disease purely in terms of or- 
sanic patholotr)' irill fall far short of his diagnostic and ther- 
apeutic aims. The combined dinical, physiolo^c and psycho- 
^nal )-tif^ approach has gradually broken dorm that artificial 
barrier which medicine so long set up between soma and 
ps)^che. In living patients we deal with ps)nhobiologic beings 
in whom disturbances based exclusively upon orgamc path- 
olog)' may manifest themselves for a time almost exclusively 
in psr'chic effects and those based upon a psr'chopathologic 
background ma)' manifest themselves mainl)' in somatic form. 
Emotional tension, whether conditioned by stimuli from 
•without or conflict from within, may greatly disturb physio- 
logic functioning and evenmally set up a chain of events 
which terminate in morphologic tissue changes. These psy- 
chologically conditioned disturbances of physiologic frac- 
tioning wMch we term “orgamc neuroses” may take place in 
the cardiovascular s)-stem, the gemto-nrinary sr'stem, the res- 
pirator)' sr'stem, the gastro-intestinal s)^em, and even in the 
skin. 

At this time we are concerned -wtith some of those dis- 
turbances of gastro-intestinal functioning, usually referred to 
as gastric and intestinal neuroses, the eriologic basis of which 
rests upon emotional excitations of the subcortical centers 
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and their conduction through sjTupathetic and parasj^mpa- 
theac pathways to the gastro-intestinal tract. A vast accum- 
ulation of clinical and experimental material irrefutably 
proves that personality disorders of an emotional nature fre- 
quently express themselves in such disturbances, affecting the 
motor, secretory’’ or sensory’’ functions. 

Illustrative Case 

In everyday climcal practice these manifestations fre- 
quently’^ are looked upon as isolated physical phenomena and 
are treated as such without relating them to the underly’ing 
personality’’ disorders and situational backgrounds of which 
they are but an expression. The following brief case history 
will illustrate this point: 


A thirty-five-year-old patient was referred by a phy’sician who 
had treated him for gastro-intestinal disturbances for about seven 
years. Any’’ kind of food would create severe distress often ac- 
companied by nausea, diarrhea and giddiness. Finally a state of 
intense apprehension was induced by any taking of food. The 
patient first restricted his diet, w'hich did not help. Finally he 
eliminated one thing after another, thinking each in turn ivas 
the thing w'hich disagreed, but this likewise ’was in vain. At the 
time of referral he had been reduced to such a state of weakness 


and malnutrition that he had to give up his work. He tvas 
relsome and irritable u’ith his wife and complained of inabibty 
to concentrate tvell. Attempts at movement produced feelings 
of giddiness and nausea. Careful questioning brought out the fact 
that he was irritable and worrisome for several years before the 
gastro-intestinal symptoms started and this was confirmed by the 
w’ife who likewise stated that for at least four y’ears prior to the 
begirming of the symptoms her husband had experienced sudden 
attacks of acute anxiety with palpitation, giddiness, nausea and 
sometimes vomiting and diarrhea. Inasmuch as the gastro-mc^- 
tinal symptoms -were the most marked on these occ^ions he be- 
gan to think that his stomach was the cause of all his sy’mptonn. 
He had consulted various physicians, had his tonsils removed, 
his eyes refracted and finally, after repeated laboratory’ tests, a 
diagnosis of “spastic bowel” was made and the patient settle 
dow to a state of accepted gastro-intestinal invah'dism witfi 
drug therapy’’ and diet as the principal measures of treatment. ^ 
Further intem'ews with the patient eh'cited the fact that shortly 
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after his marriage his phj.'sician had -wained him “wifes 

phtmcal condition teas such that pregnancy -veoidd be 2 ^en 
da:^gerons hazard, but gave him no contraceptive adnee. Being 
the tj'pe of individual mho could not discuss such matters freelt - 
he practiced the only form of contraception which occurred to 
him, J.e., coitus interruptus. He had practiced this until a fairn 
recent date when he developed a total lack of desire chieflv be- 
cause of his stToptoms and finallt' came to consider himse^ im- 
potent. Further questioning brought out the fact that prior to 
marriage he had experienced an attack of acute atcdeiy follow- 
ing abrupt cessation of the practice of masturbation after hear- 
ing that it was harmful to the mind. 


Space does not permit further detail regarding this case 
other than to state that a complete disappearance of all his 
stTnproms finally came about and he was able ro retxim to 
work feeling better than he had for years. Tlus could never 
have been accomplished through continued empha^ upon 
his gastro-iatestiad stTUptoms instead of seeing them as only 
a partial expression of personality disorder of multiple causa- 
tion tvirh resultant emorional tensions and excitations of the 
vegetative nervous sj'srem. 


Biminahon of Organic Disease as Causafive Faefor 

Certain factors in disturbed gastro-intestinal functioning 
should make one vers- reluctant about regarding them as 
‘’nervous or mental” without defirute proof. Among these is 
the age factor. Perastent gastro-intestinal sj-mptoms occur- 
ring for the first time in individuals past forti' should make 
one suspect their organic nature. Definite changes in the char- 
acterisrics of ^Tnptoms shotdd make one cautious. Continued 
ahdommai pain; pertistent h>-peracidin- when associated with 
pain and heartburn,- gssrnc pain associated with subacidics’. 
vomiting and retention-, the presence of macroscopic or 
microscopic blood in stool or vomitus unless definitely ex- 
plamed by wme such factor as bleeding gums, nasopharvn- 
geal hemcirrhage, or hemorrhoids; the presence of a profound 
anemia with or without loss of weight-all these thintrs «honld 
make one especiahy^ careful to exclude organic dis^e « a 
causative or concomitant factor. 
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and their conduction through sjunpathetic and parasympa- 
thetic pathwaj^s to the gastro-intesrinal tract. A vast accum- 
ulation of clinical and experimentai materia] irrefutably 
proxies that personalit}* disorders of an emotional nature fre- 
quently express themselves in such disturbances, affecting the 
motor, secretor}’^ or sensor}^ functions. 

IllustrafiVe Case 

In everyday clinical pracace these manifestarions fre- 
quently are looked upon as isolated physical phenomena and 
are treated as such uithout relating them to the underlying 
personalit}' disorders and situarional backgrounds of which 
they are but an expression. The folloudng brief case hisrorx’ 
will illustrate this point; 


A thirtv’‘-five-3’'ear-old patient was referred bx’’ a phx'sician who 
had treated him for gastro-intestioal disturbances for about seven 
years. An}^ kind of food xvould create severe distress often ac- 
compaiued by nausea, diarrhea and giddiness. Finally a state of 
intense apprehension xx'as induced fax’- an,x^ taking of food. The 
patient first restricted his diet, xx'hich did not help. Finally he 
eliminated one thing after another, chinking each in rum was 
the thing which disagreed, but this likewise was in vain. At the 
time of referral he had been reduced to such a state of weakness 


and malnutrition that he had to give up his work. He was sjuar- 
relsome and irritable xx-ith his udfe and complained of inability 
to concentrate well. Attempts at movement produced feelings 
of giddiness and nausea. Careful questioning brought out the fact 
that he xvas irritable and worrisome for several years before the 
gastro-intesrinal sx'mptoms started and this was confirmed by the 
wife who likexxTse stated that for at least four x'ears prior to me 
beginning of the sx'mptoms her husband had experienced sudden 
attacks of acute anxietx' xxdth palpitation, giddiness, nausea and 
sometimes vomiting and diarrhea. Inasmuch as the gzsrto-mta- 
cmal sx'mptoms were the most marked on these occ^’ons he be- 
gan to think that his stomach was the cause of all his s>Tnptonu. 

had consulted various physicians, had his tonsils remove , 
his eyes refracted and finally, after repeated laborator>' tests, a 
diagnosis of “spastic bowel” was made and the parient settie 
doxxTi to a state of accepted gastro-intesrinal mvalidism xxitn 
drug therapy and diet as the principal incasures of treatment. ^ 
Further interriexxxs xxith the patient eb'cited the fact that shoruy 
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temporarj' reUef is obtained they nnmttingly add to their 
discomfort by the introdaction of more air mto their stom- 
achs than they expel and repeat die procedure over and over 
until a habit is formed. 

Such a simple explanation hardly fits all cases, in 
instances of aerophagia which die author h^ observed me 
phenomenon had aU the characterisrics of a pc accompamed 
by ali the evidence of narcissism displa} ed in such cases, it 
is exceptionallv rare for an individual to seek treatment for 
this condirion'as such, pardy because he does not know he is 
an air swallower and hence does not regard the condition as 
sgnificant. 


Rumination or Merycism 

This condition, like air swallowing, is, on the surface at 
least, usually acquired quite incidentally. Deeper investiga- 
tion frequendy reveals the oral gratificaiion bound up in the 
performance. In any event, it gradually assumes the char- 
acterisdcs of a habit. lITiile it is chiefly encountered in chil- 
dren, it occaaonally occurs among adults. 

During the act, food is brought up from the stomach with- 
out any feeling of disgust, nausea or retching. The food is 
sometimes rejected, but is more often rechewed and swal- 
lowed. It is probably significant that the habit is found more 
frequendy among emotionally deprived children. 

RegurgHaiion 

This differs from mminarion in that tbe food which is 
regtmgitared involuntarily without nausea is always rejected. 
lATiile as a symptomatic expression of a neurosis it is rather 
rare, when it does occur as such it usually persists throushont 
the entire period of digesdon. * ~ 


HypermoiiTtiy 

this may occur as a purely “nervous” manifestation ' 
the frequency pith which it is associated with orsanic disease 
of the gapro-mtestmal pact should cause one^to exerdse 
great caution before considerins it as such. 
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Evaluation of the Patient's Complaints 

After organic disease of the gastro-intestiual tract, as well 
as disease of any of the accessory organs of digestion and of 
other systems which might reflexly cause the symptoms, have 
been excluded, one should not lightly dismiss the complaints 
as “just due to nervousness.” It is necessary to analyze care- 
fully the nature of the nervousness and to investigate the 
cause of the same. “Nervousness” signifies many things to 
many persons and is a term too loosely used by many of the 
medical profession. It may mean anything from the habitual 
tenseness of a high-strung individual, to the more serious 
manifestations of one of the minor or major psychoses. A 
careful study of the personality of the patient becomes far 
more important in many gastro-intestinal cases than a con- 
stant repetition of laboratory tests, as valuable as the latter 
are when used with good judgment and discretion. 

GASTRO-INTESTINAL SYMPTOMS OF NERVOUS 
ORIGIN 

It is again emphasized that it is only for convenience that 
gastro-intestinal symptoms of “nervous origin” are referred 
to as though they occurred in practice purely as isolated 
phenomena. Treated in this way they may be divided into 
disturbances of (1) motor functioning, (2) secretory func- 
tioning, and (3) sensory functioning. Actually they usually 
occur as mixed forms and no further attention will be paid 
to this classification. There follows a discussion of the various 
manifestations in which these gastro-intestinal symptoms may 
appear. 

Air-Swallowing, Erucfafio Nervosa or Aerophagia 

Air swallowing as a “nervous” reaction or “habit is occa- 
sionally met with in both adults and children. Certain nervous 
individuals, followfing eating which may have been per- 
formed too rapidly or with insufficient chetving, e.^erience a 
feeling of tension in the stomach. In order to “bring up the 
gas” they go through certain movements in wWch the ab- 
dominal w^alls and diaphragm Me put on_ tension and ffie 
whole performance is ended with a peculiar sound. e 
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tain substances from a mlYed meal, the mdifference v.Tth 
which the indi%-idual tolerates the vomitmg, and hnaUy, the 
frequent association of the vomiting with both internal an 
external ituations which affect the mood. 

Cardiospasm 

By this is meant a spasmodic contraction of the cardia. AVe 
are not concerned here YTth those cases in which definite 
anatomic lesions can be demonstrated in the lower end of the 
esophasus or the cardiac end of the stomach. Xhese_ lesions 
naturallv should be excluded before designating the s}'mp- 
toms as part of a neurosis. It must always be held in mind, 
however, that an individual suffering nith organic disease of 
the gastro-intestinal tract may have s>'mptoms not directly 
correlated vith the same which may be of nervous origin. 

Bad eating habits, particularly the swallowing of food that 
is too hot or too cold or some emotional state of great in- 
tensity may precipitate an attack of cardiospasm in a neurot- 
ically disposed individual. It may occur in an acute form 
lasting from a few hours to a few days or as a chronic con- 
dition. Preceding an acute attack swallowing is painful and 
difficult, and a burning sensation is usually found behind the 
sternum often attended by a feeling of fullness. Shortly the 
regurgitation of undigested alkaline food appears and the 
s>-mptom disappears. In the chronic form there is a more or 
less constant condition of dysphagia attended by great diffi-* 
cult\- in swallowing ansthing excepting small quantities of 
soft foods or liquids. Intermittent regurgitation mat' take 
place and there is a more or less continuous feeling of sub- 
stemal discomfort. 


Pylorospasm 

This term is applied to sp^odic contractions of the pv- 
onc sphincter of nervous origin. It occurs in certain vatro- 
tonic tt-pes of individuals under conditions of nervous tension. 

a rule it takes place only at irregular intervals and per- 
sists hm a short time m the beginning, and usuaUv two or 
three hours after a meal. There are associated cramplike 

SMctmT” f’ “ P"*"” 

penoojc attacks of vomiting occur. 
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Nervous Vomiting 

Vi'e are not concerned here with cerebrospinal vomiting 
which is due to central stimulation of the vomiting center in 
the medulla caused either by injurj’’ or disease of the central 
nervous system, nor with reflex vomiting which is caused 
by impulses carried to the vomiting center by disease of 
organs even remote from the stomach, although both of these 
forms are sometimes referred to as “nervous vomiting.” 

True nenmus vomiting may occur as a more or less isolated 
phenomenon in reaction to certain specific situations in some 
emotionally unstable persons or more frequently as one of 
many other expressions of a neurotic illness. It presents its 
greatest problem in children. 

The diagnosis of this condition is not always easj’’. Special 
caution should be exercised in nor confounding it with cyclic 
vomiting in children which has a definite physiogenic origin. 
Perhaps the most important single clue is the occurrence of 
other “nervous” symptoms either simultaneously or benveen 
attacks. Other clues are certain facts found in the histor)', 
such as (1) fault)’’ feeding habits in which there was much 
gagging, retching, and vomiting usually accompanying the 
forcing of food in an atmosphere charged vtith tension and 
anxiety during which the vomiting mechanism was so fre- 
quently touched off that it became an established pattern 
during latter times of tension and excitement; (2) the pres- 
ence during a considerable portion of the early life of a child 
of an adult who vomited frequently, v’hich furnished a pat- 
tern for imitation; (3) frequent occurrence of gastro-int«- 
tinal upsets associated with vomiting during which the child 
was the object of a great deal of anxiety and concern ^d 
which he automaa'cally learned to utilize as an oudet for 
later personaht)^ disturbances; (4) vomiting closely associated 
wth school and tvhich ceases week-ends and vacations; (>) 
where some unusually intense situation such as m’tnessing a 
person being killed once provoked vomiting and some similar 
situation witnessed brings up a strong association of ideas; 
(6) certain characteristics surrounding the act of vomiung or 
in connection with it, such as the fact that sometimes indi- 
gestible substances are retained, the selective ejecaon or cer 
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and by the presence of known nervous instabilit) in the 
patient. 

HypercWorhydria 

In spite of the fact that hyperchlorhy^ia is so frequeijly 
associated with, organic disease and particularl} as a re ex 
phenomenon from diseased conditions of the abdomen out- 
side the stomach, in a large number of cases it occurs as one 
of the manifestations of a neurosis or psjmhosis. 

Hypcresfhesia and Paresthesia of Stomach and Bowels 

Sensations of “all-gone feeling,” churning, crawling, full- 
ness, burning, soreness, as well as other disagreeable feelings, 
often accompanied by actual generalized or localized tender- 
ness but without ri^din- frequently are the subjects of com- 
plaint by psychoneurotic patients, particularly those suffer- 
ing from amdet)' states. Likewise, patients suffering from any 
of the serious tj’pes of depressions, especially the reactive or 
involudonal-hypochondriacal tiTtes, are prone to display 
marked preoccupation ndth their bodily organs and not in- 
frequently complain of localized and generalized abdominal 
discomforts of the kind described above. Such cases have fre- 
quently become the vicrims of much needless surgerj* and 
finally come to the psychiatrist’s attention with their original 
complaints only after repeated operations over periods of 
years. In the absence of clear-cut evidence of organic disease 
of the gastro-intestinal tract or the accessory organs of diges- 
tion, a patient complaining of such hj'pere^esias and pares- 
thesias should have careful consideration of his emotionai and 
mental condition. 


Miscellaneous Gasfro-iniesfinal Sympfoms of Nervous Origin 

It is quite impossible to cover the entire range of gastro- 
intestinal symptoms of “nervous” origin in this short article. 
Among a few winch have not been mentioned are certain 
u^tances of chronic constipation which originate on the basis 
of personaht)' ^rder. It is only necessary- to mention the 
closer pedmti who lessens the sensitivity of the rectal 
nerves mth his habits” or the individual who is so “bowel” 
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The diagnosis of pylorospasm of nervous origin never 
should be made except when proper roentgenologic and 
other tests definitely have excluded disease ■ndthin the gastro- 
intestinal tract. Even then one should be cautious about mak- 
ing it unless evidence of neurotic illness is also present. 

Gastric Atony 

Occasionally the normal tone of the musculature of the 
stomach becomes lost through vagal inhibition or sjunpatheric 
stimulation to the point that atony takes place. Prolonged 
anxiety and other psychic disturbances in sympathotonic in- 
dividuals may produce the condition. 

Symptomatically it is expressed by diminished appetite and 
feeling of marked distention. Ingestion of only small quan- 
tities of food is often accompanied by belching and sour 
eructation. Finally dilatation takes place. The parient usually 
is constipated. 


Infesf/nal Spasm 

Increased peristalsis or irregular contractions of the bowels 
or parts of it, resulting in distress, gurgling of gas and some- 
times passage of feces occurs without organic disease and as 
a nervous manifestation. In chrome cases spastic consdpation 
takes place. 

The diagnosis rests on the above symptoms, the unques- 
tioned establishment of other signs of neurone illness and the 
exclusion of correlated organic findings. 


Peristaltic Unrest (Tormina intestinorum Nervosa] 

Excessive peristalsis of the small intestine which is visible, 
palpable and accompanied by loud rumbling sounds is occa- 
sionally seen in certain nen'ous subjects. Such attacks may 
last from a few minutes to a few hours and usually are intn- 
ared by some emotional disturbance. 

This condition is not dangerous, though very disagre^ble 
and often alarming to the parient as well as to the physic/an 
when obsenTd for the first rime. It is to be distinguished 
from the early stages of intestinal obstruction by absence o 
pain, vomiting, constipation, tympanites and changes in pulse 
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leave the basic etiology untouched and the panent more 
finnlv fixed in his neuro^ than when die treatment began. 

It is to be remembered that a majoritt* of the panents who 
suffer from these orsanic neuroses are entirely unaware of 
their ps}-chic origin. Therefore, one important function of 
the treatment procedure is to kelp bring about such an 
mss so that fmdamental therapy can be carried out. This is 
often an extremely difficult thing to do and the matter has 
to be handled n-ith much wisdom and good judgment. Cer- 
tainlv some of the more common practices should be avoided, 
such as falundy informing the patient that his symptoms are 
“just mental.” Such explanations may be taken by the patient 
to mean that he is only imagining that he is suffering, or even 
something worse. It will result in lessened confidence in the 
physician and help to create deeper resistance than he already 
has concerning the real origin of his distress. The physician 
must always acknowledge the realic}' of the siTnptoms as well 
as the realit}' of the suffering but should explain that they 
have no organic cause. He then may carefully show by am- 
ple illustradons how disturbed emotions can create physical 
snmptoms. This he usually can accomplish by ffiving one or 
two common examples of how fear, anger and other emo- 
tions can bring about ph>'siologic changes, and gradually lead 
CO a better understanding of how deeper pst'chic disturb- 
ances can operate in creating profound visceid s}-mptoms. 

If die physician will keep in mind one of the cardinal prin- 
ciples of psi-chiatric technic, namely, that the taking of the 
complaint and the history is not only a part of the exam- 
ination but a highly hnportjm part of the treament pro- 
cedure, he lA-ill not play the role of an inquisitor onlv, bur 
mil go a long way in letting the patient himself spontan'eouslv 
and quire unwittingly in many instances sec the proper stage 
for an explanation of the true nature of his disorder. 


Medication 

We the more superficial palHarive and supportive meas- 
ures m the form of drugs and other physical measures are 
quite inffispensable in many cases of these o^an neuroses, t 
d of cauaon should be uttered concerning the verv in- 
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conscious and so preoccupied wuth the idea of the dire con- 
sequences to his health which will ensue upon his failure to 
have a daily movement of his bowels that he develops the 
cathartic habit. In both these instances as well as in many 
similar ones a psychiatric study \viU frequently reveal an in- 
dividual with definite signs of an obsessional character or of 
an actual obsessional neurosis which furnishes the fundamen- 
tal basis for the symptoms. 

Nor should we forget to consider certain special tjpes of 
vmcoiis colitis, in which, though the patient is constipated, 
there is a more or less profuse discharge of mucus attended 
vdth colicky pains V'hich almost always occur on the basis of 
a prolonged anxiety tension state. 

ATwreoaa nervosa should always be considered as a manifes- 
tation of an underhung personality disorder and treated on 
this basis. 

TREATMENT 

Space permits no detailed discussion of the basic therapeu- 
tic procedures necessary in these organic neuroses, nor of the 
more superficial symptomatic and palliative measures in the 
form of drugs, physical therapy and the like, ^^'e can only 
point out certain general principles v^hich should gmde one 
in their intelligent management. 


Psychiatric Approach 

Inasmuch as the disturbances of gastro-intesnnal function- 
ing which have been outlined are actually but manifestarions 
of some underlying personality disorder, e.xpressed though 
they be in somatic form, the basic therapy should foUov 
psj'chiatric lines. This does not mean that all such cases of 
organic neuroses should be turned over by the iniermst to 
one more e.vperienced in ps>’’chiatry, but it does mean that 
the physician who does handle them should be so 
with the psj^chogenesis of such organ dismrbances that he 
does not fall into the trap which the patient himself usual } 
does and set up hj-potherical physical bas« for their causa- 
don when none in fact can be found. If he does niake this 
mistake, he will faU into another error m the form of 
ninff and ending his treatment with sj-mptomanc therap} an 


Medicpl Climes of North America 
-Uay, 19-i-- '^orh. Number 


traction diverticulum of the esophagus 


ROBERT P.‘ WALLACE, M.D.» 


Tractiox diverticulum of the esophagus in association 
\tith severe complications such as mediastinal abscess and 
bronchial fistula with pneumonia or gangrene has been noted 
by pathologists as a cause of death. Uncomplicated, the di- 
verticulum exists as an autopsy curiosit}', and it is not often 
realized that the diverticulum may cause symptoms during 
life prior to the onset of a complication. This fact was em- 
phasized in the report of ten cases discovered duimg life by 
Sturtevant, Shapiro and "Wallace, and stress was given to the 
point that when a proper contrast medium was used visualiza- 
tion of the diverticulum by means of the fluoroscope was not 
difficult or unsuccessful. 

Twenty-six cases, discovered and anal}=zed, were reported 
by the writer. This series has now increased to forty. Syvip- 
toms were directly due to the diverticulum in 38.5 per cent, 
and in most instances constituted the chief complaint. For 
the most part the sjTnptoms were mild and consisted of pain 
behind the sternum, burning or a sensation of heaviness. Usu- 
ally the ptin was referred to the midstemal region, but when 
severe was not localized. There was no constant radiation of 
the ptin. Dysphagia was a common siunptom, and swallow- 
ing was not only prinful but difficult. Gross hemorrhage 
from the diverticulum, with or without melena, occurred in 
three cases, the remainder of the upper gastro-intestinal tract 
being free from disease. 

The average age of the twenty-sis patients was fift\--five 
years, and the frequency of incidence was equal in the two 
sexes. In approximately two thirds the long axis of the sac 
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discriminate use of sedatives, antispasmodics, analgesics and 
other drugs which is so often made. They should never be 
given at all if they can be dispensed with nor used longer 
than the exigencies of the situation require. Before prescrib- 
ing them, the patient should always be informed Aat they 
are not given as a cure but merely for the relief of the most 
distressing symptoms while the more basic treatment can be 
carried out. 
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before esophageal tonus is sufficiently relaxed for ffie barimn 
to enter the sac, and filling seems to occur by back pre^e. 

The importance of emploj-ing a proper contrast viedmm 
cannot be overemphasized A proprietar}' opaqne mediiM, 
Rugar, after conscientious trial, has not given such conast- 
ently sadsfacton,' results as a freshly prepared barium-mua- 
lage' of acacia mixture. By means of a metal spoon and a stout 
cup the mucilage is vigorously mixed tvith powdered barium 
until a homogeneous semiliquid is obtained. The desired con- 
sistency mav show considerable variatipn with the preference 
of the examiner. A 'mixture thin enough to flow in a slow, 
continuous, sdckt' scream results in better visualization than 
one w'hich drops from the spoon in chunks. The correct 
medium produces a dense shadow, necessitates 1 teaspoonful 
for examination of the entire esophagus in each plane and is 
sn-aliowed piecemeal. 

In order to demonstrate the tj^pe and severitj' of the sjinp- 
toms customarily encountered, four of the forty cases are 
presented: 


ILLUSTRATIVE CASES 

CvsE I. Mild Sympto.ms.— The patient is a fort}'-five-3’ear-old 
man. who was formerly an habitual and excessive drhiker of 
whiskei'. Suspecting this to be the cause of his illness he abstained 
from drinking but ndthout relief. There had been eight or more 
admissions to other hospitals for attacks of a burning sensarion 
in the upper abdomen, hiccough, and a heaviness in the left chest. 
Tie chest pain was vague, occasionally substemal, and at rare 
times was aggravated by eating. The only clinical findings vi'ere 
diree small diverricula, one above the other, located in the mid- 
third of the esophagus nith the long axes directed to the left 
anteriorb-. Xo diverncula were demonstrated in the remainder 
ot the gastro-intestinal trace 


Cisr II Mao Sy.mpto.ms axd Gross HE.MQRRH.XGE.-The na- 
nent, a fom'-fom-year-old man. experienced a sensation of 
heanness beneath the lower sternum, and, unassociated with 
a era, retching or pain, vomited a cupful of bright red blood 
raci-T In«"ediatelv he fek well 

toJv=.iid'forc,di"“ few'sfsc r 

tew tiays. Laboraton- examination 
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\yas directed to the left anteriorly, and in one third to the 
right anteriorly. In most of the cases there was a single sac. 

Considerable variation existed in shape and capaciw of the 
sacs, and no relationship existed between size and the causation 
of symptoms. Some of the smaller sacs caused the most se- 
vere symptoms while the largest was entirely silent. All of 
the diverticula were seen to contract, and emptied the entire 
contents while under observation. 



Fig. 147.— Exact patterns of the diverricola projected from the roen.- 
genograms onto cenrimeteigraph paper. Target-film distance 50 inches 
(75 cm.). 


Fluoroscopic examination constitutes the diagnostic method 
of choice. The ability to visualize the esophagus in all planes 
while under direct obsen^ation, due to rotation of the patient, 
insures positioning the sac squarely in the silhouette. A ter 
tical position, and not the horizontal, offers the advantage 
that strong peristalsis is not excited in transport of the opaque 
bolus down the esophagus. Peristalsis obliterates the sac open 
incT and prevents filling. Even with the vertical position, t e 
mmn portion of the mixture passes the diverticulum opemng 
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before esophageal tonus is sufficiently relaxed for ffie barium 
to enter the sac, and filling seems to occur by back pre^e. 

The importance of employing a proper contrast medmn 
cannot be overemphasized. A proprierar}'^ opaque mednm, 
Rugar, after conscientious trial, has not given such consist- 
entlv satisfactort* results as a freshly prepared batium-muci- 
lage of acacia mixture. By means of a metal spoon and a stout 
cup the mucilage is vigorously mixed with powdered banum 
until a homogeneous semihquid is obtained. The desired con- 
sistency may show considerable variation with the preference 
of the examiner. A 'mixture thin enough to flow in a slow, 
continuous, sticky stream results in better visualization than 
one which drops from the spoon in chunks. The correct 
medium produces a dense shadow, necessitates 1 teaspoonfifl 
for examination of the entire esophagus in each plane and is 
su'ailowed piecemeal. 

In order to demonstrate the tj'pe and severity of the symp- 
toms customarily encountered, four of the iorsy cases are 
presented: 


ILLUSTRATIVE CASES 

C\SE I. Man Symptoms.— The patient is a forn'-five-j’-ear-old 
man, who was formerly an habitual and excessive drinker of 
whiskey. Suspecting this to be the cause of bis illness he abstained 
from drinking but without relief. There had been eight or more 
admissions to other hospitals for attacks of a burning sensation 
in the upper abdomen, hiccough, and a heaviness in the left chest 
■j^e chest pain was vague, occasionally substemal, and at rare 
times was aggravated by eating. The orily clinical findings were 
three small diverticula, one above the other, located in the mid- 
third of the esophagi^ with the long axes directed to the left 
anteriorly. No diverticula were demonstrated in the remainder 
of the gastro-intestinal tract 


11 Muld Symptoms antj Gross Hemorrhage.— The pa- 
mnt a fort>--fom-year-old roan, experienced a sensation of 
heatiness beneath the lower sternum, and, unassodated with 
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showed no anemia. Blood pressure in mm. of mercury was 110 
systolic, 70 diastolic. Urine, gastric analysis, stool and Wasser- 
mann test were negative. A gastro-intesrinal x-ray series showed 
no ulcer. Fluoroscopic examination of the esophagus revealed a 
small diverticulum located in the mid-third of the esophagus, the 
long axis directed to the right anteriorly. 

CiiSE in. MoDER.'tTELY SEVERE SYMPTOMS.— The patient, a 
woman sixty-six years old, developed a pulsion diverticulum, 
pointing to the right side at the base of the neck. At operation 
the sac was L'gated and fixed high up beneatii the neck muscles, 
changing the axis of the sac to from above and down. She re- 
mained well for one year, at ivhich time symptoms recurred. 
X-ray examination showed the pulsion diverticulum re-estab- 
lished, somewhat enlarged and assuming the original position. 
About two j-'ears postoperatively she complained of sharp sub- 
stemal pain of short duration in addition to a dull, constant 
heattiness felt behind the midstemum and also in the back. Pain 
was at times burning in character. There w'as no dysphagia. The 
symptoms have persisted, and have been present on the numerous 
occasions in the past three years that she has visited the clinic. 
Fluoroscopic examination of the esophagus revealed a single 
diverticulum % inch wide by % inch long, having a pointed tip 
with the axis directed slightly dotniward. 

Case IV. Symptoms of Extreme Severity.— The patient, a 
woman, first noticed at the age of forty, in 1926, pain behind the 
sternum and difficulty in swallowing solids. The symptoms grad- 
ually became extreme, and at the end of three years she had cur- 
tailed the diet to liquids and soft foods. She was admitted to the 
Ear, Nose and Throat Ward where direct esophagoscopic ex- i 
amination failed to show abnormality or obstruction. No fluoro- 
scopic or roentgenographic examination was performed. The 
diagnosis on discharge was esophageal spasm, and the examina- 
tion had apparently relieved all her symptoms. 

During the succeeding foim years comfort was complete. The 
diet xvas general, and consisted of all foods brought to the family 
table. However, at the end of this time, 1930, the original sjmp- 
toms recurred in equal severity and the patient was admitted to 
the medical ward. Roentgen e.xamjnation of the ^ esophagus 
showed no abnormality, but the fluoroscopic e.xaminarion re- 
vealed a single, small traction diverticulum of the mid-third or 
the esophagus directed to the right laterally. Treatment con- 
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sisted of soft diet, morphine and atropine for the severe pam. 

she 

for wo rears. In 1952, vs^hen the third attack necessitated hos- 
pitalization, the stmptoms were more severe xhm ever before. 
Fluoroscopic examination visualized the single diverticulum un- 

fourth attack, 1935, was mild and of short duration, ^e 
pain was associated with regurgitation, but no vomiting. The 
diverticulum was visible on both fluoroscopic and roentgen e.v- 
aminadons, and a moderate degree of esophageal spasm was 
present. 

The fifth attack, 1939. after six years of comforn recurred m 
the most severe form. Pain was intense and required frequent 
narcodcs. She refused to eat or drink, became dehydrated and 
her fever began to rise. Dilatadon of the esophagus with a mer- 
cun* bougie and stretching of the cardia with a mercniy pneu- 
madc dilator were performed, but no benefit resulted, Starva- 
rion and dehydration became so extreme that a gastrostomy was 
performed for feeding. At the end of three months there was no 
discomfort, there had been a substantial gain in weight, and the 
gastrostomy opening was dosed. 

On December 1, 1941, the patient is entirely well after five 
dsrinct acute attacks and numerous short periods of mild dis- 
comfort during the past sixteen years. 

TREATMENT 

The treatment of traction diverticulum of the esophagus 
has proved, in all respects, entirely unsatisfactors'. The loca- 
tion. deep in the thoracic cavity, and in close proximity to 
vital structures, has prevented the employment of surgical 
treatment. The drugs that have been used for symptomatic 
relief produce only partial comfort, and are required in full 
dosage. On the principle that coarse foods mav he irritatincr 
and that harsh indigestible fibers and brans may be incar- 
cerated in the sac. a smooth diet is recommended, Veiinifcem 
preparadam T^ prescribed and Jubricams, such as petrolatum 
qmd _^trolat^ and olive oil, are given on an empirical 
seduuiw, as the bromides, chloral hvdrate 
and harbi^c acid denvanves, assist in inducing' sleep 
bur do not reheve the pain. Antispasmodic drugs ar^teW 
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istered in full dosage up to the point of tolerance ■without 
resulting in permanent or definite relief. Analgesic drugs are 
of no benefit. 

Morphine given in heavy dosage relieves temporarily -while 
the effect is strong. Cocaine, 0.06 gm. dissolved in 32 cc. of 
a liquid vehicle, and administered by a nurse in 4 cc. amounts 
when the pain becomes intense, has given more reh'ef than 
any other remedy employed. In addition, the mild stimulation 
and excitation produced is a pleasant relief from the suffer- 
ing. The dangers inherent -wtith such a remedy if possible are 
to be avoided. A 2 per cent pontocaine solution proved in- 
effectual when swallo-v'ed. Short wave diathermy and roent- 
gen therapy has not caused cessation of the pain. 

Dilatation of the esophagus and dilatation of the cardia, 
one or more rimes, has been followed by some relief of symp- 
toms. This procedure has been accomplished -with olive- 
ripped rigid bougies applied under observation through the 
esophagoscope. The plain mercury bougie can be easily and 
frequently employed, the patient instructed in the passage for 
self-treatment at home. The combined mercury-pneumatic 
bougie and dilator, an eas)’’ safe instrument to pass, produces 
the best results from instrumentarion. ^Vhen the dilator part 
is employed, the pressure used is limited by the pain induced 
—usually not above 2 or 3 pounds. With Idgher pressures the 
esophagus may not only be dilated but a\Tilsed. 
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In attempting' to arnve at a diagnosis in diseases of the 
gastro-intesrinal tract, one must correlate the clinical piettme 
■with laboratory data. Such laborator\' data should be ^-in- 
clusive, nith reference not only to the sj'stem under inves- 
dsation but even to those st'stems indirectly involved. 

In the invesriffstion of diseases of the alimentary tract, 
laboratorr' data of paramount importance are radiographic 
e.vamination, secretorj’ status of Ae stomach, functional status 
of the hepatobiliaiy* s>*stem (which should include duodenal 
drainage), various liver function tests, and examination of 
feces. No examination of the gastro-intestinal sx'stem is com- 
plete without investigation of the hemopoietic system and 
the chemical constituents of blood. 


SECRETORY STATUS OF STOMACH 


ATuth aU the criticism that the gastric test meal has been 
subiected to, both physiologically and analytically, it still is. 
by and large, the only available means of estimating the se- 
cretort' status of the gastric mucosa. Phj’siologicallj', there 
are a great many variations in perfectly normal, hedAy in- 
dividuals, extending from complete anaciditt’- to a marked 
h}-peracidit\'. AUovring for variations of age, sex and psj'cho- 
neurosis. the gastric analysis is still of utmost importance in 


• From the Depaxmiems of Medicine and Clinical Pathologt' (Metro- 
politan Hospital Service), Nett' York Medical CoUese. 

■. ainical Instniaor io Medidnc (Gastro.^ntexolo2\-), New York 
Medicd College, Flower and Fifth Avenue Hospitals; Associate Wiathm 
rnysjaan. Metropolitan Hospital. " 

tFrofe^r of Bacteriology, dinical Pathology and PnbUc Health. New 
ToA Medicd College, Flower and Fifth Avenue Hospitals; Co^tkis 
VaTViD\ogist, ^^etropoUcan Hospital. ^ 
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istered in full dosage up to the point of tolerance ■without 
resulting in permanent or definite relief. Analgesic drugs are 
of no benefit. 

Morphme given in hea\^ dosage relieves temporarily while 
the effect is strong. Cocaine, 0.06 gm. dissolved in 32 cc. of 
a liquid vehicle, and administered by a nurse in 4 cc. amounts 
■when the pain becomes intense, has given more relief than 
any other remedy employed. In addition, the mild stimulation 
and excitation produced is a pleasant relief from the suffer- 
ing. The dangers inherent wfith such a remedy if possible are 
to be avoided. A 2 per cent pontocaine solution proved in- 
effectual when swallowed. Short wave diathermy and roent- 
gen therapy has not caused cessation of the pain. 

Dilatatton of the esophagus and dilatation of the cardia, 
one or more times, has been followed by some relief of symp- 
toms. This procedure has been accomplished ■\rith olive- 
tipped rigid bougies applied under observation through the 
esophagoscope. The plain merctu^’' bougie can be easily and 
frequently employed, the patient instructed in the passage for 
self-treatment at home. The combined mercurj’^-pneumaric 
bougie and dilator, an eas>’- safe instrument to pass, produces 
the best results from instrumentation. "When the dilator part 
is employed, the pressure used is limited by the pain induced 
—usually not above 2 or 3 pounds. A’ifith higher pressures the 
esophagus may not only be dilated but amlsed. 
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lined the foEowg criteria as essential m the ideal 
The test must be applied under standard conditions-, the stim- 
ulus or wort n-hich constitutes the test must impose a load 
on the funcdoDS to be tested, and the test should be capable 
of yiddxaz suiular results on repednon. From our o\ra ex- 
perience, me have found that the use of the histamine test as 
outlined by these observers is the most valuable. 

WTiile Ae Ewald test is stiU popular for routine purposes, 
it is not a true index of the secretory power of the gastric 
mucosa or a true quautitative index of the acid findings, and 
it has, therefore, been replaced by either alcohol or histamine 
stimulation. A^Tiere vagotomy has been employed in the sur- 
gical procedures, the insulin test is nsed to determine the ex- 
tent of its exclusion. 

ANEMIA IN RELATION TO GASTRO-1 NTESTI NAL 
DISORDERS 

Hypochromic Anemia 

There is no longer any doubt that disorders of the gastro- 
intestinal tract play a part in a large percentage of the cases 
of hypochromic anemia and may even be one of the chief 
etiologic factors in such anemias. This is especially promi- 
nent in gastro-intestinal lesions accompanied by hypoacidity, 
or anacidity in which the anemias have been ascribed by 
many workers to the accompanying disturbances in the ab- 
sorptive power of the alimentari' canal. Certainly, such 
changes arc a frequent finding in many types of hypochromic 
anemia. Thus, Wintrobe and Beebe found more than 50 per 
cent of their patients with idiopathic hypochromic anemia 
unable to secrete hydrochloric add after histamine injection 
and found normal secretion in less than 10 per cent of their 
patients-, their findings were confirmed bv Domashed, Castle 
and Minot. ' , 

Other students of the subject have found significant de- 
pressions m gastric secretion in the hjTJochromic anemias of 
pregnancy and m hookworm disease, and in the secondary 
anemias associated with dietan> deficiencies and dvsenten- 

^ relationship 

mseen htpochromc anemia and gastric anaddty, have 
shown that idiopathic hypochromic anemia is accompanied 
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pathologic^ states. In evaluating the data obtained from gas- 
tric analj sis, one must bear in mind that there are no exclu- 
sh e findings in any pathological condition, and the subject 
resolves itself into a matter of frequencies. Despite the over- 
lapping values, some differentiation is possible. 

Experience has shown us that, as a rule (subject to excep- 
tions), most patients with ulcer have high acidirv and high 
volume, while the opposite is true in carcinoma and perni- 
cious anemia. In the so-called dyspepsias, hj*poacidit}' occurs 
vuth somewhat greater frequency than hyperacidin*. Such 
hypoacidity' characterizes more particularly the functional 
gastric disturbances accompanying infections, intoxications, 
diabetes, nephritis and endocrine disorders. Neuroses of the 
hyperasthenic type are generally marked by increased g.is- 
tro-intestinal motility and hypersecretion; those of the h>'- 
posthenic type by depressed motor and secretory acritin'. 

In acute gastritis in xvhich the examinadon is ordinarily 
limited to the vomitus, which contains besides food residue, 
mucus, bile, and at times, blood, the hydrochloric acid 
is neutralized, and consequently- no free hydrochloric acid is 
found. In chrome gastritis, hypersecrerion and hyperacidity 
may’’ be prominent at first, but eventually the secretion be- 
comes scanty’ and is composed largely of xdscid mucus. There 
is no free acid, and the total titrable acid is disproportion- 
ately high because of large amounts of mucin which com- 
bines xvith either acid or base. 


Hyperacidity’ is encountered more frequently’ in duodenal 
than in gastric ulcers. In a group of duodenal ulcer cases re- 
ported by* a number of investigators, the concentration of 
free hy’drochloric acid ranged from 20 to 1 1 5 units, whereas 
in a group of gastric ulcer cases, the range was froiii ^ 
95 units. So great can the variation be that in a considerable 
number of ulcer cases the concentrarion of acid may fall be- 
tween normal limits. This is especially true of gastric ulcer. 

In carcinoma of the stomach, anacidity or low acidity and 
low volume are usuaUy found. The ma.ximum ten-mmute 
volume does not exceed 15 cc., and secredon is mostly mucus. 
However, in a number of cases, normal gastne acidity is 


for Test Alea/.-BloomBeld and Polland have out- 



LABORATOKY aids K GASTRO-EJTESrmCAL DISORDERS 


897 


lined the Motidng criteria as essenaal m the ideal te^ meal; 

The test must be applied under standard conditions; the sm- 
ulus or work which constitutes the test mu^ ^ „ 

on the functions to be tested, and the test should be capable 
of irielding similar results on reperidon. From our own ex- 
perience, we have found that the use of the histamine test as 
oudined by these observers is the most valuable. 

\"kTiile the Ewald test is still popular for routine purposes, 
it is not a true index of the secretory power of the gastric 
mucosa or a true quantitative index of die acid findings, and 
it has. therefore, been replaced by eitber alcobol or histamine 
stimulation. I'iTiere vagotomy has been employed in the sur- 
gical procedures, the insulin test is used to determine the ex- 
tent of its exclusion. 

ANEMIA IN RELATION TO GASTRO-I NTESTl NAL 
DISORDERS 

Hypochromic Anemia 

There is no longer any doubt that disorders of the gasrro- 
iniestinal tract play a part in a large percentage of the cases 
of hypochromic anemia and may even be one of the chief 
edologic factors in such anemias. This is especially promi- 
nent in gastro-intestinal leaons accompanied by hypoacidin", 
or anacidiu* in which the anemias have been ascribed by 
many u-orkers to the accompanying disturbances in the ab- 
sorptive power of the alimentap.' canal. Certainly, such 
changes are a frequent finding in many tj'pes of hypochromic 
anemia. Thus, 1^'introbe and Beebe found more than 50 per 
cent of their padents uith idiopathic hypochromic anemia 
unable to secrete hydrochloric acid after histamine injection 
.and found normal secretion in less than 10 per cent of their 
patients; their findings were confirmed by Domashed, Gistlc 
and Alinot. , 

Other students of the subject have found significant de- 
pressions in gastric secretion in the hipochromic anemias of 
pregnancy and in hookivorm disease, and in the secondarv 
anemias associated u-ith dietaiy deficiencies and dvsenten- 

^ relationship 

beuieen hypochromic anemia and gastric anacidin* have 
^hown that idiopathic hypochromic anemia is accompanied 
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by greater response of the bone marrow to iron, when the 
upper intestine tract is rendered more acid. The faaor of 
faulty absorption has also been advanced, as is indicated bp 
the tvork of Lind and E. Weschler. They showed that galac- 
tose is poorly absorbed from the intestinal tracts of patients 
with gastric anacidiiy in idiopathic hj’pochromic anemia. 
The relationship of diarrhea to hypochromic anemia has like- 
wise been explained on the basis of faulty absorption of 
iron due to the excessively rapid passage of the intestinal 
contents. It is thus apparent that gastro-intestinal pathologic 
change remains one of the chief causes for the development 
of tire hypochromic anemias. 

Of great interest is the profound hypochromic anemia 
which occurs in the presence of neoplastic lesions of the 
colon, especially of the cecum and the ascending colon. The 
extreme low color index, 0.5, appears to be out of propor- 
tion to any hemorrhage that may be taking place. Excessive 
mucin may inhibit or delay absorption of iron. Thus, in the 
absence of bleeding, which is the most common cause of sec- 
ondary anemia in lesions in the gastro-intesdnal tract, the 
close relationship between hypochromic anemias and the sta- 
tus of the gastric mucosa is evident. 

Macrocytic Anemias 

The past decade has seen an almost revolutionary’' develop- 
ment in our conception of the tie-up ben\'een the macro- 
cytic anemias and the gastro-intestinal tract, the mechanism 
of ■o'hich may be: (1 ) insufficient extrinsic factor because of 
ill-advised or unavoidable dietary restriction; (2) lack of in- 
trinsic factor, such as must follow gastrectomy and other op- 
erative procedures on the gastro-intestinal tract; (3) impaired 
intesrinal absorption. The conditions in which this 
anemia is commonly encountered are total or paaial gas- 
trectomy, gastro-enterostomy, entero-enterostomy, gastric 
carcinoma, prolonged diarrhea of amebic or bacillap" dysen- 
tery, ulcerative coh'tis, idiopathic steatorrhea, and in certain 
disease of the liver. The macrocytic type of anemia associ- 
ated tvith hepatic cirrhosis, or where there is extensive bver 
damage, is explained by the inability' of the leased liver to 
store, synthesize, or release the hemaropoieric matenal. n 
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new of the above, the importance of a proper evaluation of 
blood findings assumes great proportion. 

hepatobiliary system 

The laborator,- aspect in diseases of the hepatobiha^' sys- 
tem has proved to be of such inesdmable practical help that 
no clinical diagnosis should be made unless^ supplemented by 
the various procedures. These should be aimed at determin- 
ing the patency of the biliart' tree, pancreatic function when 
possible, and die integriw of the liver parenchtTna. 

Duodenal Drainage.— hi the procedure of duodenal drain- 
age, as advocated by Lyons and other investigators, one can 
determine the patency of the biiiar}" tree and the smte of the 
gallbladder, and it is a means, although with great limitations, 
of scudi-ing the pancreatic enzjTues. 

In complete obstruction of the common bile duct, bile will 
not be found in the duodenal contents, and the presence of 
gross blood may constitute a strong argument for the presence 
of neoplastic biiiarj' obstruction and in some cases, of calculus 
obstruction. ‘\\Tiere such obstruction is complete, the re- 
sponse to stimulation with magneaum sulfate does not take 
place. TlTen, on the other hand, the obstruction is of a tem- 
porar}* nature, such as spasm of the sphincter of Oddi or 
intraductal infiammator>* edema, the response to stimulanon 
may be delayed for hours. In the microscopic examination, 
the presence of cholesterol and bilirubin-calcium cr\*stals is 
pathognomomc of cholelithiasis, 

Swdy of Pancreatic EnciTwey.— Bilian* disease is so fre- 
quently associated uith pancreatic disturbances that a study 
of pancreatic enztTnes should be attempted wherever pos- 
sible. 


In recent years the technic of pancreatic enzyme study has 
been improved, but in spite of this refinement the methods 
soh have their limitations. They can be criticized on both 
phj dolo^cal and analttical grounds. The obvious shortcom- 
ing in this procedure is the difficult)' of obtaining a pure sam- 
ple of pancreatic juice uithout contamination and dilution 
wth g^c and duodenal contents. Furthermore, there are 
no available means of an absolutely accurate determination 

produable result. By means of secretm and the use of a 
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bilumen robe, the factor of dilution and contamination has 
been partially overcome. 

The response of the pancreas to intravenous injection of 
secretin is an increase to the volume of flow of pancreatic 
jitice, increased concentration and quantity of the enzymes, 
diastase, trj’psin and lipase, and also an increase in the con- 
centration of bicarbonates above basal levels. 

The methods employed for the deceiminaaon of enzymes 
are as follows: 

Diastase: Norby’’’s method modified for duodenal contents. 

Trypsin: Willstatter’s method. 

Lipase: The method of Cherry and Crandall modified by Com- 
fort and Osterberg, using a 1:10 dilution. 

In pathologic states, there is a marked reduction in any of 
the above factors (namely’- volume, diastase, trypsin, lipase 
and bicarbonate concentration). The importance of enzy’me 
reduction is not so much of all three enzymes, but rather z 
so-caUed dissociation in which lipase and trypsin activity is 
usually most affected and diastase the least. At present the 
secretin response test is of primary value in differentiat- 
ing bermeen obstructive phenomena in the ductal sy’’Stem and 
pancreatic deficiencies. In complete obstruction of the com- 
mon duct such as occurs in impaction of stones in the 
ampulla of Abater, or tumors involving both ducts, the simul- 
taneous absence of bOe and pancreatic juice points to a sur- 
gical type of obstruction. I\^en the pancreas is primarily in- 
volved, as in common pancreatitis and tumor, a reduction in 
the activity' in any’ one of the enzymes is obseroed. Further 
studies of this test may’ elucidate many’ problems of pan- 
creatic disturbances. 

LIVER FUNCTIONS 

Because of the diverse functions of the liver, no one func- 
tional test is of absolute diagnostic value, and aU are of a 
contributory’ nature. It is the clinical picrore -vvhich should 
be of paramount importance, and too much reliance should 
not be placed on the significance of any’ individual test. 

The brovisulfthalein, the bilirubin and rose bengal tests, 
which are based on the excretory’ function of the liver, con- 
sist of intravenous injection of the respective matenals, an 
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the rare of excretion is estimated from the quanaty retamed 
in the serum after the lapse of a specified time. The concen- 
tratioa of the material in the sermh is deterged colon- 
metrically. These substances are excreted practically entirely 
hr the fiver, and no agnificant amounts are taken up by. 

redculo-endothefial cells. . 

Because of the availability of other tests 'whereby the m- 
tesrit)* of the liver can be ascertained, the rationale of using 
these tests is questionable, for an additional load is imposed 
upon the excretory function of the fiver. 

Van den Bergb Reaction.— The. interpretation of the Van 
den Beigh reaction should be made uith certain reservations. 
VTiile it is true that the direct reacting or indirect reacting 
bifimbin is due to the passage or nonpassage of the bifimbin 
through the polygonal cells, yet the fact remains that all 
tj'pes of reactions may occur in non-hemol}*tic icterus dur- 
ing various stages of jaundice. It would seem, according to 
Bockus, that it is the amount of bfiirubin present in die serum 
which may be the determining factor in the t}'pe of Van den 
Bergh reaction obtained. The greater the amount of bilirubin 
in the serum, the more likely is the possibility of a direct re- 
action regardless of the cause. 

As a rule, however, an iimnediate Van den Bergh is indica- 
tive of the fact that the protein molecule has been dissociated 
from the bilirubin, and, therefore, the bilirubin must have 
passed through the cells of the fiver and been resorbed or 
regurgitated into the blood stream, implying an obstructive 
tj^pe of jaundice. 

The so^<alled biphasic Van den Bergh, which is encoun- 
tered in fiver damage, is generally accounted for by the pres- 
ence of large amounts of normal serum bilirubin on one hand, 
and a considerable amount of dissociated bflirubin on the 
other. 


In the fight of our ptva experience, we have found that the 
proper evaluation of cholesterol partition, cephafin-choles- 
terol flocculaaon, the albumin-globulin ratio, svnthesis of hio- 
pimc aad and sugar tolerance give sufficient' data to deter- 
mine the presence or absence and the extent of fiver damage 
a:ole.^erol and Cholesterol Ester Fractlon.-ThercTS 
fieient ground to believe that the fiver is concerned 
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cholesterol metabolism, and that esterification of cholesterol 
goes on in the liver. In patients ttfith liver damage, the chol- 
Kterol-ester fraction is reduced in proportion to die extent of 
hver damage. Not only does it e.vpress involvement of the 
fiver, but it is also of definite prognostic value in preopera- 
tive and postoperative biliar)' surgery. Normally, the blood 
cholesterol is between 140 and 220; the ester fraction of 
which is benveen JO and <50 per cent. If the ester fraction is 
less than 40 per cent of the total cholesterols, it is inevitably 
associated nith liver damage, a finding which is corroborated 
bj' other liver function tests and clinical picture. 

Cephalin-cholesterol Floccrtlation Terr.— This test as intro- 
duced by Hangar is based upon the fact chat in patients nith 
active liver damage the blood serum possesses the quaht}' of 
flocculating a cephalin-cholesterol emulsion, whereas sera of 
normal subjects uniformly produce no flocculation. Its value 
has been definitely established, and it is at present being 
routinely used on our service. 

Albuvun-globiiUn Ratio.— In. cases of liver involvement, the 
total plasma protein is decreased and particularly the albumin 
fraction. The albumin-globulin ratio frequently approaches 
1:1. Other conditions in which this ratio is disturbed must be 


ruled out, such as nephrosis, severe alfialosis and occasional 
cases of hjqperthyroidism. The exact mechanism in the dis- 
turbance of the protein molecule is not very well understood. 
\^'hen ascites is present, the loss of albumin from the ascitic 
fluid or the increased capillary^ permeability allowing the 
escape of prorein into the tissues may be a primary factor. 
On the other hand, an injured liver may be deficient in ban- 
dling protein-building substances resulting in a decreased 
level of serum protein. Lowered serum protein levels are not 
only encountered in liver disease but also in severe cases of 
gastro-intestinal hemorrhage. In c.vtensive gastro-intestinal 
hemorrhage, the total serum protein may be as low as 4 or 5, 
and it is reasonable to assume that the beneficial results ob- 
tained by the Aleulengracht diet in such cases arc probab > 
due to a more rapid replacement of the plasma proteius. 

Hippuric Acid Test.-The detoxifying action of the Hver 
is studied bj' the hippuric acid test as devised by ^ 

is based on the ability of the liver to effect sj'nthcsis of ben- 
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zoic acid and glvcine and to eliminate it in the /orm 
puiic acid. The test should be limited to cases m which the 
amount of urea is within normal limits. The total luppunc 
acid eliminated from the liver tvith some reserve is 3.6 gm. 
When the excretion of liippuric acid is 1.5 gm. or less, a 
severely damaged hver is probably present. It should be used 
as a snide in surgical procedures on the biliart' tract. The 
surgi^ risk is definitely increased in the presence of low 
e-xcretion of hippuric acid. Because the test is readily affected 
bv renal insufficiency, it should be done simultaneously nith 
the urea clearance; rather it should be used as an index of 
hepatic insufficiency than as a differenual. This test has been 
recently modified by Quick and his associates. To obviate the 
disadvantages of the oral administration of sodium benzoate.' 
the intravenous route is now being used. During the first hour 
follonang injection of 1.5 gm. of benzoic acid, 0.7—0.95 gm. is 
excreted as hippuric acid by normal adults. It has been con- 
clusively proved to be a very sensitive test of liver dys- 
function. and great rehance should be placed on it when 
surgical intervention is contemplated in the presence of liver 
damage. 

Galactose Tolerance and Levzilose Tolerance.— The galac- 
tose tolerance test is the most widely used single test em- 
ployed in differentiating betw'een extrahepatic and intra- 
hepatic jaundice. It is based upon the fact that a normally 
funedoning liver can utilize a dose of 40 gm. of galactose 
without producing any change in the level of the blood sugar, 
and therefore no significant glycosuria follo-ws. Recentlv the 
intravenous method has been used, consisting of injecting 100 
cc. of properly warmed, sterilized and buffered solution of 
galactose. Patients with normal livers will show complete util- 
ization of 25 gm. of galactose within one hour. The levulose 
tolerance test is occasionally used and normally the blood 
sugar ri not affected by the oral administration of levulose. 
but it is increased in hepatic disease. 

P/jorp/’jfj.ce.-Phosphatase, which is normally present in 
the blood serum and the bile, may be increased in biliarj' ob- 
sOTcnon either because of obstruction of the biliart- flow or 
of re^^tation into the blood of phosphatase in the bile 

Vttavnn K Therapeutic Test.-The integrin* of the liver is 
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m\v also being judged by its ability to respond to therapeutic 
doses of sj-'nthetic vitamin. K. In the presence of low pro- 
duombiQ levels,^ a normal liver 'otII respond to a therapeutic 
dose of srj'Hthetic vitamin K by an increase of 10 to IS per 
cent within twenty-four to serent)*-two hours. Such increase 
does nor take place in the presence of liver damage. 

GASTRO-fNTESTtNAL OBSTRUCTIONS 

As diagnostic aids in obstructive lesions of the gastro- 
intestinal tract, the determination of the electroKtes in the 
blood and plain roentgenograms of the abdomen without the 
use of contrast media constitute the most important adjuncts 
to the clinical picture. 

b,’itrogen Bodies in the Blood.~In pyloric or high intestinal 
obstruction, secretion of large quantities of gastric juice en- 
tails a loss of blood chlorides. The chloride depletion is asso- 
ciated with retention of carbon dioxide, and as a consequence 
of this, an increase in the bicarbonate. This compensator}^ 
mechanism leads to ailtalosis and dehydration. Dehydration 
also brings about increased tissue destruction and decreased 
kidney function. It is this combination of circtimstances 
which leads to marked increase in concentration of the nou- 
protein nitrogenous constituents of the blood. Another view 
for which there is little or no direct evidence is that renal 
damage in intestinal obstmcrion is due to some drculatiiig 
toxin- Restoration to normal occurs after the obstruction is 
relieved. 

Ar/itetida is encountered not only in gastro-intestinal ob- 
struction, but also in e.vteusive hemorrhages from the gastro- 
intestinai tract. The mechanism of azotemia in gastro- 
intestinal hemorrhage has been investigated by numerous 
observers who expounded \ridely different riews as to its 
production. From the clinical point of view and recent ex- 
perimental findings presented, it would appear that the 
mechanism of alimentary azotemia is due to the absorption of 
the digestion products of whole blood in the gastro-intesanaJ 
tract. Renal impairment, h>'pochIoremia, and hemoconcen' 
trarion play no role in the production of this tj-pe of azo- 
temia. From our own observation, we can state that the 
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azotemia has a direct relationship to the seventy of the 
hemorrhage. In a number of our cases, where the urea nitro- 
tren was persistently high, a stormy clinical course w^ 
encountered. However, we had no fatahties in our azotemic 
group. One may conclude that perastent azotemia is mdica- 
dve of repeated hemorrhages as evidenced by further hemat- 
emesis and melena. The azotemia in hemorrhages thus de- 
pends upon the extent of the hemorrhage and also upon the 
rime interval in which the blood is e xam i n ed. 

In obstruction, there is first a fair degree of adjustment in 
the blood to the loss of chloride, add ions, base and water, 
but with failure of the compensatory mechanism occasioned 
by the continued depletion of the extracellular fluid, the 
changes in the blood become rapidly progressive. These 
manifest themselves b}’ reduction in the chlorides, rise of 
carbon dioxide combining power, alkalosis, even though the 
total plasma base is diminished, and increased nonprotein 
nitrogen— changes which are illustrated in the case following. 

Roemgenologic Studies.— \W^e. it is not within our prov- 
ince to discuss roentgenological findings, their obvious sig- 
nificance in the diagnosis of obstructive lesions deserves 
mention. 

The plain roentgenogram of the abdomen without the use 
of contrast media helps to differentiate between large and 
small bowel obstructions. It may save surgical intervention 
in patients with signs suggestive of ileus and in a rough 
fashion it may help to localize obstruction of the colon. 


EXAMINATION OF FECES 

Ihe examination of feces constitutes an important link in 
tlie invesrigarion of pathologic states of the alimentary tract. 
It offers a means of differentiation of the various types of 
^eatorrheas encountered in clinical medicine as well as the 
differenriation of amebic dysentety from various forms of 
bacill^- dysentety and inflammatoty conditions of the larue 
bowel causmg diarrheas. ^ 

In the steatorrheas, it is the determination of total fats 
neutral fats, free fa^' acids, the nitrogen, as well as the 
presence or absence m the stool of undigested muscle fibers. 
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■which helps one to differentiace pancreatic deficiencies from 
sprue or idiopathic steatorrheas, since deficiencies of nitrogen 
absorption ^fith predominance of neutral fat are characteristic 
of pancreatic deficiency. 

The differentiation of the various diarrheas is facilitated by 
the study of the cellular exudate. In diarrheas of pyogenic 
origin as well as those of the bacillary group, pus cells are in- 
variably found in the stool, which is contrary to that of 
amebic dysenter}'. Toxic degeneration of the nuclei in the 
pus cells, pyknodc bodies, Charcot-Leyden crystals, and 
macrophages are additional points of differenriation. 

The presence of occult blood in the stool should be inter- 
preted with Caution. It does not convey the localization nor 
the nature of the lesion. Its presence may be due to lesions 
outside the gastro-intestinal tract, such as gingivitis, inflam- 
mation of the nose and throat, or to ulcerative lesions of 
either benign or malignant nature extending from the esoph- 
agus to and including the large bowel. It may also suggest 
polycythemias and odier t)~pes of hemorrhagic diastheses. 

The absence of urobilinogen from the stools is found in 
the obstruction of the common duct, which may be due 
either to a neoplasm or a stone, and frequend}' in heparitis or 
cholangitis. 

EXAMINATION OF THE URINE 

Bile in the urine is, of course, indicarive of obstruction 
somewhere between the fiver cells and the ampulla of ^'ater. 
Urobilin, on the other hand, usually means damaged fiver 
cells, but it is commonly increased when obstruction is 
present. Even if obstruction is complete, urobilin will be 
recovered in the urine in the presence of infected biliary- 
ways. 

CONCLUSION 

Examinations of the contents of the intestinal tract hare 
their place, and at times give information which could not be 
obtained by other means. On the other hand, other types of 
laboratory investigations are frequentiy' called for if one is 
to derive aU of the benefit which may be obtained. An at- 
tempt has been made to indicate some of the more important 
laboratory aids in gastro-intestinal disorders. 
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CORONARY INSUFFICIENCY 
ERNST P. BOAS, K.D.» 

All cardiac symptoms resultmg from disease of the cor- 
onary arteries are in fact due to coronary insufficiency . 
Symptoms arise mhen for any reason the blood flo-n- through 
the coronary arteries is insufficient to meet the immeffiate 
metabolic needs of the heart muscle, A relative anoxetm re- 
sults and this induces cardiac pain. Attacks of uncomplicated 
nnoina pectoris are due to myocardial anoxerma. In the pres- 
ence of coronary artery scleroas die coronary arteries give 
passsge to sufficient blood, fiotv trhen the patient is nor over- 
taxing himself, but when effort, eating or excitement increases 
the work of the heart, the narrowed coronary* arteries do not 
permit an adequate compensatory blood flow to reach the 
myocardium, and pain results. In many instances objective 
evidence of this myocardial ischemia can be obtained by tak- 
ing an electrocardiogram during an attack of angina pectoris. 
Depression of the RT or ST segment may be present and 
(hsappears in a short time u-ith recovery from the attack of 
pun. 

For dimcal purposes we do not deagnate simple angina 
pectoris as coronary insufficiency, although such insufficiency* 
underlies the mechanism of the attack. Coronary occlusion 
resulting in cardiac infarction represents an extreme form of 
coronary* insufficiency. Alyocardial anoxemia is so com- 
plete and prolonged that infarcrion of the heart muscle re- 
sults. Again, clinically we do nor dassih* these cases among 
the group of coronary* insufficiency*. * 

KECHANlSf.’iS OF INDUCTION 


_ Coronary msuffidency is encountered most often in pa- 
nents with coronary arteriosderosis. an d may be induced by 

..aireons, Cblcaba L'nxreisK-, Assod:te Phvsdan, Alt. Sad' Hospital 
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several mechanisms. Physical effort or great e7mtioml straw 
may vhip up the circiilation to such a degree that the nar- 
rowed coronary arterial bed cannot accommodate the needed 
compensatory flow of blood to the overworking myocar- 
diiM. Myocardial anoxemia vith resulting pain ensues. This 
pain may be severe and prolonged. Paro-xysiiml tachycardia 
or auricular fibrillation may in a similar way increase the 
need of the heart muscle for blood, a need that cannot be 
met by the narrowed arterial bed. Shock oY hemorrhage in- 
duce corona^ insufficiency in a different manner. Shock or 
hemorrhage is followed by a marked drop in blood pressure 
and in blood flow, and this in turn, in the presence of nar- 
rowed coronary arteries leads to coronary insufficiency. Gim- 
monly the interference with coronary flow is sufficient to 
cause cardiac infarction. Airplane flights to high alritudes 
where the partial pressure of ox>’’gen is low may in persons 
with coronary artery disease lead to coronarj’’ insufficiency, 
and severe anginal seizures. In at least one reported case 
death resulted. Severe anenua, in the presence of coronar)* 
arteriosclerosis, may similarly lead to myocardial anoxemia 
and coronary insufficiency. 

At times coronary’" insufficiency may be manifest in the 
absence of all of these factors. In the absence of unusual 
physical or emotional strain, or of abnormal heart rhythms, 
in the absence of hemorrhage or shock, and vithout exposure 
to low atmospheric pressures a patient vnth coronarj’’ arteiy 
disease may experience repeated anginal attacks at rest, and 
without apparent cause. In such cases the degree of narrow- 
ing of at least one of the coronaiy’^ arteries is so far advanced 
chat the blood may be said to pass through it in a mere 
trickle. The slightest alteration of the circulation in response 
to the normal physiologic funcnoning of the body retards 
or halts this precarious flow of blood, and the anginal pain of 
coronary insufficiency results. 

CARDIAC INFARCTION 

No matter which of these mecham’sms is at play, the s> mp- 
toms are much the same. If the insufficiency of the coronarj 
circulation is short-lived no permanent injury to heart mvs- 
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de or cardiac fimctioii resnlts, bot if ic perssts lor half an 
honr or more necrosis of the heart mnsde fibers occ^^ and 
a infarct mav form. Thos. cdronarv insumaenc} 

xndiont coronar>' ocdnsion may induce cardiac infarction. 
On the other hand, coronary thrombceis may take place 
without resulrins' cardiac infarction, if the collateral circu- 
lation of the afi^ed portion of the heart muscle is adequacy 
The diherential diagnosis between coronary thrombosis 
and coronal}.' insufidency often can be made only on the 
autops}' table. But ic is always possible to recognize whether 
or not tTTfarction of the heart muscle has taken place. I^Tien 
a person experiences a sudden severe anginal attack when he 
is at complete rest, and without apparent cause, one may 
assume that a coronat}* thrombosis has occurred. ^Mien, in 
the days following, fever. leukocjTosis and an acceleration of 
the sedimentation rate of the red blood cells occur, and the 
electrocardiogram shows characteristic changes one knows 
diat a cardiac infarction has foUow'ed the thrombosis. But if 


all of these signs remain absent, one can assume that a cor- 
onarj' thrombosis without cardiac infarction has taken place. 
On the other hand, if a prolonged anginal seizure follows 
severe effort it is quite possible that it has resulted from in- 
suffidency of sclerotic coronar}' arteries, and if the sjTnptoms 
of cardiac infarction foUow, such myocardial injurt* may 
have resulted without closure of a coronary artery. 


CASES ILLUSTRATING CORONARY INSUFFICIENCY 

Case 1. Coronary InsufFiciency without Cardiac Infarction Induced 
by Effort 


A man, aged fortj^-five years, for some months had noted that 
running to catch a bus, or walking briskly up hill would induce 
substemal oppression riiat compelled him to slow his pace. One ■ 
morning he w'as late to w'ork, and seeinu an elevated train- com- 
ing dashed up the stairs to catch it. As“ he reached the train he 
w^ seized wath agonizing substemal pain that radiated down the 
left and was hardly able to draw a breath. He felt cold, 
md broke into a sweat. He slumped in a seat, but managed to 
drag himself out of the train at the next station, and took a taxi 
to his home. The pain lasted about fortj^-fire minutes but it 
took about tw-o da}^ for him to come back to himself. Examina- 
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Qon on the days following this incident revealed no chanse in 
his cardiac status, the electrocardiogram was normal, there was 
no fever and there were no abnormal blood findings. 

Case 1!. Coronary Insufficiency Followed by Cardiac Infarction In- 
duced by Severe Emotional Disturbance 

A man, aged fifty-four years, had had mild diabetes for J’ears, 
but no cardiac svTnptoms. One day he was called to the tele- 
phone and was told that his son who was at a tuberculosis sana- 
torium had suddenl}* died. Immediately he experienced agonizing 
substemal oppression and could hardly breathe. The pain gradu- 
allv' became milder but discomfort persisted for two days. One 
week later a second son died of Hodgkin’s disease. Substemal 
pain followed by cough returned and he remained in bed for 
three weeks. Since that time he had tv'pical anginal pain on walk- 
ing. Examination two months later revealed great cardiac en- 
largement, feeble heart sounds, a blood pressure in mm. of mer- 
cury' of 118 sx'stolic and 80 diastolic, and an electrocardiographic 
pattern typical of infarction of the anterior aspect of die left 
ventricle. 

Case III. Coronary Insufficiency wifhouf Cardiac Infarcfion Induced 
by Paroxysmal Auricular Rbrillation 

A man, aged fifn'-eight years, for some years had complained 
of substemal oppression on greater effort. He was careful not to 
overtax himself and continned at his work and did well. His 
heart was somewhat enlarged, the blood pressure n'as normal, 
and the electrocardiogram showed some slurring of the QRS 
which was widened to 0.12 seconds. Two daj's after an opera- 
tion for the removal of a ureteral calculus he suddenly experi- 
enced severe palpitation, shortness of breath and sharp precordial 
and substemal pain. Examination revealed paroxj'smal auricular 
fibrillation with a ventricular rate of 200. He received large doses 
of digicah's intravenously and by mouth, and ■within an hour the 
heart rate vrzs reduced to 130, and two hours later normal sinus 
rh\'riim with a heart rate of SO was restored. The substemal pain 
lasted until the ventricular rate dropped to 130. The clini^I 
course during the foUo'wing days showed that no cardiac in- 
farction had taken place. 
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Case IV. Coronary Insufficiency wJfhouf Cardiac Infarction Induced 
by Paroxysmal Tachycardia 

\ man, aged se\'ent\--three years, who had a mild di^etes and 
a normal blood press^e had had no s>Tnptoins referable ro his 
heart. One evening in iMay, 1958, wldle sitting quietly at home 
he suddenly experienced pressure across the upper chest wmc 
radiated to the back of the neck and to the head. He was not 
awate of palpitation but his ph\-sician noted a heart rate of 130. 
The patient received % grain of morphine and ■within a short 
tune the pulse rate dropped to normal and the pain (hsappeared. 

I saw him three hours after the attack. He did not appear ill. 
The lungs were clear. The heart sounds were a bit faint. An 
electrocardiogram taken the foUo'wing day was normal. 

The patient felt quite well after this attack, was able to walk 
and experienced no anginal symptoms. E.verv’’ few months be 
would have recurrent attacks similar to the first one in -w'hich 
his heart rate would jump to 130 or 140, and in which he would 
e.vperience substemal pressure. An electrocardiogram was never 
taken during an attack, but they were evidently attacks of par- 
oxt'smal tachycardia or auricular flutter. It was soon found that 
• 5 to 10 grains of quinidine sulfate would stop the attacks. In 1941 
a suprapubic prostatectomy was done. TT^e the patient was in 
the hospital he had several attacks of parosj'smal tachycardia, one 
of which lasted nine hours before it "was reheved by qmnidine 
sulfate. During the attacks he esperienced substemal pressure and 
weakness of the left arm. Between attacks the patient feels quite 
well and his electrocardiogram remains normal. 

This patient has coronar>^ artery sclerosis, not sufficiently 
advanced to cause cardiac sjTnptoms. HTien, however, he ex- 
periences an attack of paroxt-smal tachycardia the increased 
work of the heart brings about an insufficiency of the cor- 
on^- circ^ation. This patient illustrates coronar>^ insuf- 
ficiency arising in ast-mpcomatic coronarj* arteriosclerosis as 
a result of paroxysmal rapid rhythm. In this instance the 
sj-mptoms are mild. Hffien the heart rate is more rapid, the 
attacks more prolonged, and the coronart^ disease more ad- 
vanced, paroKj-smal tachycardia may induce acute cardiac 
infection as a result of prolonged and severe coronarv in- 
sufficiency. 
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Case V. Coronary InsufRclency Due io Hyperthyroidism Complicat- 
ing Coronary Artery Sclerosis 

A woman, aged sixty-nvo years, had had a partial thyroidec- 
tomy for hyperthyroidism at thirty-four. At the age of fifty- 
seven she began to complain of exhaustion and mild retrosternal 
distress on walking eight blocks or so. Examination at that time 
revealed no evidences of hyperthyroidism. There was some en- 
largement of the left ventricle. The heart sounds were of good 
quality. Blood pressure in mm. of mercury was 165 systolic and 
90 diastolic. The electrocardiogram was normal. Her symptoms 
gradually became aggravated and at the age of fifty-nine she 
was unable to walk more than a block because of sharp substemal 
pain and inabih’ty to breathe. At this time the heart had become 
larger. The blood pressure was unaltered, but the electrocardio- 
gram revealed bundle branch block. Three months later she felt 
better and the electrocardiogram had returned to normal. The 
basal metabolic rate was H pet cent. 

At the age of sixty, the patient began to be quite nen^ous, 
complained of palpitation and tremor of the hands. The pulse 
rate was 108. There was moderate firm enlargement of the thy- 
roid gland and the basal metaboh’c rate was -f 24 per cent. She 
was given small doses of Lugol’s solution and gained some weight, 
but palpitation, tachycardia and nervousness persisted and the 
anginal symptoms remained very incapacitating. After a few 
months the bundle branch block recurred. In spite of careful 
medical treatment and prolonged bed rest the cardiac symptoms 
remained unchanged. Finally a subtotal thyroidectomy was per- 
formed. A large nodular goiter was removed. Following this her 
pulse slotved to 90 and although bundle branch block persisted 
her cardiac reserve improved greatly and she -was able to be up 
and about and active wdthout anginal symptoms. 

Case VI. Coronary Insufficiency wHh Cardiac Infarction Induced by 

Severe Hemorrhage 

A man, aged fifty-five years, had had ^mptoms typical of 
angina pectoris for one year. General physical examination was 
negative. The left ventricle and left auricle were enlarged. The 
heart sounds were of good quah’ty. The blood pressure in mm. 
of mercury was 100 tystolic and 60 diastolic. The electrocardio- 
gram showed low T waves in the limb leads, and a deep Q wax e 
in lead IV. His cardiac status remained unchanged for about a 
year, when he had a severe intestinal hemorrhage with collapse. 
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The hemoalobin dropped to 35 per cent. About nvo ho'P 
the onset of the hemorrhage he vras seized ^nth mtense ^bst^J 
pain which lasted for hours and required 

The electrocardiogram, on the followmg day, reveled a U^pic^ 
infarction of the posterior aspect of the left ventricle. The heart 
sounds were feeble, and he was febrile for ten days. He re- 
covered from his cardiac infarction, and subsequently a car- 
cinoma of the ascending colon was discovered for w^luch he was 
successfully operated on. 


Blumgart and his associates^ have recently^ reported in- 
stances of multiple coronarj' thromboses following shock. All 
of the patients were elderly and had antecedent coronarj* 
disease. Among the conditions that induced the shock ivere 
diabetic coma, bleeding gastric ulcer, and pneumonia. In sev- 
eral cases shock following an initial coronary thrombo^ led 
to subsequent multiple thromboses. 

Benson’ described the case of a pilot who developed sjTnp- 
toms of cardiac infarction while flying over a mountain pass 
in California. He managed to bring his plane to a landing and 
died in a hospital a few hours later. At autops>* extensive 
atheroma of the descending branch of the left coronary* ar- 
terj’- was found, but there was no myocardial infarction. 


Case Vil, Coronary Insufficiency Evidenced by Repealed Angina! 
Attacks af Resf in a Pattenf wHh Coronary Artery Sclerosis 

The patient was first seen in 1954 at the age of forty-eight 
years. Four years previously he had had an attack of squeezing 
substemal pain widi difficultv’^ in breathing W’hich lasted a whole 
day. However, he continued' at his work the following da 3 % but 
ever since experienced anular attacks every few weeks. These 
attack cme both at rest and on activity. In 1934 the phv-sical 
examination was completely negative. The heart was not en- 
larged. The heart sounds were of good qualitv*. The blood pres- 
sme in mm. of mercurv* was 120 systolic and 80 diastolic. The 
electrocardiogram was normal. Following this viat he was weU 
tor rtvo years and in 1936 he experienced a severe attack of sub- 
stemri pam ra^ating to the neck and to the palate and asso- 
ciated wtA a cholmg sensation. The pain lasted one and a half 
ho^ and reciped the same night. Following this he stayed hi 
d. Exaimnaaon ten da>-s later again revealed no phvsical 
electtocardiographic abnormalities. pn.-sicai 


or 
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Case V. Coronary Insufficiency Due to Hyperthyroidism Complicat- 
ing Coronary Artery Sclerosis 

A woman, aged skt}^-two years, had had a partial thyroidec- 
tom}' for hj'perthyroidism at thirt}^-forir. At the age of fift}'- 
seven she began to complain of exhaustion and mild retrosternal 
distress on walking eight blocks or so. Examination at that time 
revealed no evidences of hj'perthyroidism. There was some en- 
largement of the left ventricle. ITie heart sounds were of good 
quality. Blood pressure in nun. of mercur}’’ was 165 sj'stolic and 
90 diastolic. The electrocardiogram was normal. Her s)Tnptoms 
graduall)’^ became aggravated and at the age of fift}*-nine she 
was unable to walk more than a block because of sharp substemal 
pain and inability to breathe. At this time the heart had become 
larger. The blood pressure was unaltered, but the electrocardio- 
gram revealed bundle branch block. Three months later she felt 
better and the electrocardiogram had returned to normal. The 
basal metabolic rate u'as -pH per cent. 

At the age of sixty, the patient began to be quite nervous, 
complained of palpitation and tremor of the hands. The pulse 
rate was lOS. There was moderate Brm enlargement of the thy- 
roid gland and the basal metabohc rate was -}- 24 per cent She 
\s'3S given small doses of Lugol’s solution and gained some u^eight. 
but palpitation, tachycardia and nervousness persisted and the 
anginal svTnptoms remained vei^’- incapacitating. After a fev’ 
months the bundle branch block recurred. In spite of careful 
medical treatment and prolonged bed rest the cardiac tymptoms 
remained unchanged. Finally a subtotal thyroidectomy was per- 
formed. A large nodular goiter was removed. FoUotving this her 
pulse slowed to 90 and although bundle branch block persisted 
her cardiac reserve improved greatl)’ and she was able to be up 
and about and active without anginal sjmptoms. 


Case VI. Coronary Insufficiency wifh Cardiac Infarction Induced by 
Severe Hemorrhage 

A man, aged fifty-five years, had had sjauptoms ogical of 
angina pectoris for one year. General physical examination was 
negative. The left ventricle and left auricle were enlarged. The 
heart sounds were of good quality. The blood pressure in mm. 
of mercur}’' was 100 s}’stolic and 60 diastoh'c. The electrocardio- 
eram showed low’ T waves in the limb leads, and a deep Q wa\ e 
lead His cardiac status remained unchanged for about a 
year, when he had a severe intestinal hemorrhage with collapse. 
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dnol attacks at rest without apparent cause and when he is 
awakened from sleep by such attacks one can be certain that 
there is far advanced coronar}' arter}* dis^e; that the lurnen 
of at least one of the coronary arteries is so narrowed that 
it is but a matter of time before a thrombosis will occur 

within it- , t. r 1 ,- 

In rhis case a period of five months elapsed before this 

actually took place. Usually the period is a shorter one. 

TTeitnient of these patients is difficult and unsatisfactorv . 

It is impossible to restore the lumen of the diseased coronary 
arteries. One must endeavor to minimize the calls made on 
the heart and on the coronarv' flow in the hope that in time 
a sufficient collateral circulation will develop so that the pa- 
tient will survive the coronarv* thrombosis that will inevi- 
tably occur. The patient should be kept in bed and should 
be given a 1200-cdorie diet. Abdominal distention must be 
combated. At times the administration of % 3 o grain of atro- 
pine and Vz grain of phenobarbital three times a day before 
meals will control gastro-intestinal function and prevent re- 
flex coronary spasm. The patient should be instructed to take 
nitroglycerin on the slightest indication of anginal distress. 
Many patients are afraid to take more than one or two tab- 
lets of nitroglycerin a day. They should be told that they 
can take an indefiiute number of tablets, that they can only 
do good and never harm. At times sodium nitrite or erv*throl- 
tetranitrate given in doses of ke to 1 grain three or four times 
a day prevents recurrent attacks. Aimnophylline given as the 
3-grain enteric-coated tablet or theobromine sodium acetate 
lYz grains may be tried but they are usuallv ineffectual. 
Often recourse must be had to codeine or morphine when 
the attacks ^e severe, ^^fith rare exceptions the spontaneous 
attacks pertist until the offending artery has been occluded 
by a thrombus. If the patient recovers he mav be free of 
attacks. 


Case Vlll. Coronary Insufficiency in a Patienf wHh Aortic Stenosis 

A imn who had had rheumatic fever and rheumatic heart dis- 
^ since chfldhood had had few s>-mptoms referable to his 
heart up to his thirn--eighth year. His heart was greadv en- 
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After a few months’ rest the patient returned to work as a 
tj’pesetter and did fairl}- well with occasional attacks of sub- 
stemal pain, not directly related to exertion. In 1938 he began 
to experience frequent cramping precordial pain uith difficult}’ 
in breathing coming at rest, or while he was asleep. He also was 
unable to xvalk more than three blocks without being stopped 
by anginal pain. On this occasion, too, the physical examination 
and the electrocardiogram were normal. In spite of several weeks 
bed rest the spontaneous anginal attacks persisted for about three 
months. In October, 1939, the anginal attacks recurred three or 
four times a day and often avt'akened him from sleep. ^ 

In spite of bed rest and all tAqaes of medication including 
aminophylline, theobromine, sedatives of all sorts, sodium nitnte 
and erythroltetranitrate the attacks persisted and indeed be^me 
more frequent. In January’’, 1940, the patient w'as having nnecn 
attacks a day. He had returned to work because he found at 
the attacks came on whether he rested at home or whether he 
busied himself at his occupation. The physical- and electrocar o- 
graphic findings -were s^ normal. He tvas taking about 1 3 
tablets of nitroglycerin daily and was unable to walk more man 
one-half block ivithout stopping. Finally in Apnl. 1940, he chea 
very suddenly in an attack. 


Symptoms of coronary- disease in this patient were fira 
noted in 1930 with a prolonged attack of precordral pam. 
This undoubtedly represented an initial coronar>- thrombosis. 
Folloumg this he had symptoms of angina 
there were intervals of several years dunng which he had n 
symptoms. In 1936 he apparently experienced f 
onarj- thrombosis. FoUowing this he had more frequent 
ginal attacks both at rest and on exemon. Fmall} Ocro , 
1939 he beaan having verv frequent angmal attacks at res 
J 'iuJiSna on -reo' slight e.«tion. The ^on«ne® 
anginal attacfa persBted snth great freqnenc) ' 
ondl his death. During this penod 

insufficient that the ' arteries to 

cdation limited the blood flotv m cor- 

produce anoxemia and pam. He was m a state 

onary^ insufficiency. recomize because of their 

senr;rrgn“s.?'vira“;r SieHences ftequent an- 
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ginal attacks at rest -n-ithout apparent cause and urhen he is 
awakened from sleep by such attacks one can be certain that 
there is far advanced coronar>- arterj- disease; that the luinen 
of at least one of the coronar}* arteries is so nmoyred that 
it is but a matter of time before a thrombosis tvill occur 

within it. u r 1,- 

In this case a period of five months elapsed before this 

actually took place. Usually the period is a shorter one. 

TTeatmsTit of these patients is difficult and unsatisfactory . 

It is impossible to restore the lumen of the diseased coronary 
arteries. One must endeavor to minimize the calls made on 
the heart and on the coronary flow in the hope that in time 
a sufficient collateral circulation will develop so that the pa- 
tient win survive the coronary' thrombosis that will inevi- 
tably occur. The patieut should be kept in bed and should 
be given a 1200-cdorie diet. Abdominal distention must be 
combated. At times the administration of Hso grain of atro- 
pine and 1^3 grain of phenobarbital three times a day before 
meals will control gastro-intestinal function and prevent re- 
flex coronary spasm. The patient should be instructed to take 
nitroglycerin on the slightest indication of anginal distress. 
Many patients are afraid to take more than one or two tab- 
lets of nitroglycerin a day. They should be told that they 
can take an indefinite number of tablets, that they’’ can only* 
do good and never harm. At times sodium nitrite or erythrol- 
tetranitrate given in doses of 14 to 1 grain three or four times 
a day prevents recurrent attacks. Aminophylline given as the 
Strain enteric-coated tablet or theobromine sodium acetate 
71^ grains may be tried but they^ are usually* ineffectual. 
Often recourse must be had to codeine or morphine wffien 
the attacks are severe. With rare exceptions the spontaneous 
attacks persist until the offending artery has been occluded 
by’’ a thrombus. If the patient recovers he mav be free of 
attacks. 


C^5e Vlll. Coronary Insuffidency in a Pafienf with Aorfic Stenosis 

man who had had rheumatic fever and rheumatic heart dis- 
^ since cluldhood had had few symptoms referable to his 
to-t np to h,s thim-^ighth yo„. His horn ,as“ady 
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After a few months’ rest the patient returned to work as a 
typesetter and did fairly well with occasional attacks of sub- 
stemal pain, not directly related to exertion. In 1938 he began 
to experience frequent cramping precordial pain with difficulty 
in breathing coming at rest, or while he was asleep. He also was 
imable to walk more than three blocks Muthout being stopped 
by anginal pain. On this occasion, too, the physical examination 
and the electrocardiogram w'ere normal. In spite of several weeks 
bed rest the spontaneous anginal attacks persisted for about three 
months. In October, 1939, the anginal attacks recurred three or 
four times a day and often awakened him from sleep. ^ 

In spite of bed rest and all types of medication including 
aminophylline, theobromine, sedatives of all sorts, sodium nitnte 
and erythroltetranitrate the attacks persisted and indeed became 
more frequent. In January, 1940, the patient was hamng fifteen 
attacks a day. He had returned to work because he found ±at 
the attacks came on whether he rested at home or whether he 
busied himself at his occupation. The physical and electrocardio- 
graphic findings were s^ normal. He was taking about I? 
tablets of nitroglycerin daily and was unable to u'alk more man 
one-half block without stopping. FinaUy in April, 1940, he died 
very suddenly in an attack. 


Symptoms of coronary disease in this patient vvere fira 
noted in 1930 with a prolonged attack of precordial pam. 
This undoubtedly represented an initial coronarx' thrombosis. 
Following this he had symptoms of angina 
there were intervals of several years during which he ha 
sjunptoms. In 1936 he apparently experienced another co - 
onary^ thrombosis. FoUowing this he had more frequent an- 
oinal attacks both at rest and on exemon. Fmally 

he becran having very frequent anginal attacks at rest 
L well as iSna on very^sUght exertion. The spontaneo^ 
anginal attaclcs persisted udth great frequency 
unS^his death. During this Pf hrs_ ‘:«J°;\hfcir- 
insufficient that the sUghtest physiological chan 

culation limited the blood ^ chronic cor- 

produce anoxerma and pam. He u as m 

onary insufficiency. h^rause of their 

fhese cases are important to f 
serious prognosis. ^^Tien a pauent expenences q 
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sinal attacks at rest \\-ithout apparent cause and rrhen he is 
Awakened from sleep by such attacks one can be certain that 
there is far advanced coronar}' arter>- disease; that the hnnen 
of at least one of the coronarj- arteries is so narrowed that 
it is but a matter of time before a thrombosis null occur 

within it. , i > r u- 

In this case a period of five months elapsed betore this 

actually took place. Usually the period is a shorter one. 

'Tfsotnistit of these patients is difficult and unsatisfactor} . 

It is impossible to restore the lumen of the diseased coronar} 
arteries. One must endeavor to minimize the calls made on 
the heart and on the coronart' flow in the hope that in rime 
a sufficient collateral circulation will develop so that the pa- 
tient win survive the coronary thrombosis that will inevi- 
tablv occur. The patient should be kept in bed and should 
be given a 1200-cdorie diet. Abdominal distenrion must be 
combated. At times the a dminis tration of Kso grain of atro- 
pine and ^ grain of phenobarbital three times a day before 
meals will control gastro-intesdnal function and prevent re- 
flex coronar)* spasm. The patient should be instructed to take 
nitroglycerin on the slightest indication of anginal distress. 
Many patients are afraid to cake more than one or two tab- 
lets of nitroglycerin a day. They should be told that they 
can take an indefinite number of tablets, that they can only 
do good and never harm. At rimes sodium nitrite or eiuThrol- 
tetranitrate given in doses of ke to 1 grain three or four rimes 
a day prevents recurrent attacks. Aminophylline given as the 
S-grain enteric-coated tablet or theobromine sodium acetate 
IVz grains may be tried but they are usually ineffectual. 
Often recourse must be had to codeine or morphine when 
the attacks are severe. 'With rare exceptions the spontaneous 
attacks persist until the offending arterx* has been occluded 
by a thrombus. If the patient recovers he mav be free of 
attacks. 


Case Vl\l. Coronary Insufficiency in a Patient wHh Aortic Stenosis 

A man who had had rheumatic fever and rheumatic heart dis- 
use since chfldhood had had few s\-mptoms referable to his 
heart up to hts thirt>*-eighth year. His heart was gready en- 
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larged, particularly the left ventricle. At the aortic area a rough 
systolic thrill was palpable and a harsh systolic murmur was 
audible. There was also a diastolic murmur w'hich was trans- 
mitted dowm the sternum. One day he developed complete heart 
block with a heart rate of 40. With this he complained of typical 
angina pectoris" on slight exertion. The heart block disappeared 
and his anginal sjroptoms were reh’eved. This sequence recurred 
several times. Subsequently he developed lobar pneumonia and 
at the height of his febrile reaction he suddenl}’’ developed in- 
tense epigastric and substemal pain foUow'ed by shock and death 
within an hour. At autop^ the coronary arteries w'ere found 
to be normal. There tvas a tight calcific aortic stenosis. 

Coronary insufficiency occurs commonly in patients with 
aortic stenosis. Aortic stenosis interferes with the coronarj’ 
circulation in the same w’ay as does coronary sclerosis. lATien 
the aortic orifice is narrow’^ed the blood supply to both cor- 
onary arteries is impaired, and w'hen the heart is compelled 
to do more wmrk the stenosed orifice does not admit an ade- 
quate amount of blood, so that insufficiency of the w'hole cor- 
onary circulation results. It is understandable, therefore, why 
so many patients with aortic stenosis have s>Tnptoms of an- 
gina pectoris and wffiy sudden death is such a common ter- 
mination of these cases. 

The last case illustrates two mechanisms that may give nse 
to coronary insufficiency. First, the sudden halving of the 
heart rate prevented the adequate flow of blood through the 
coronary arteries and this resulted in anginal pain on minimal 
effort. Secondl)'", the great demands made on the heart as a 
result of a severe lobar pneumonia caused severe coronary 
insufficiency of sufficient intensity to cause death. 

TREATMENT OF CORONARY INSUFFICIENCY 

These syndromes of coronary insufficiency are of the great- 
est clinical importance. They indicate a precarious state of 
the coronary’' circulation, and reveal the factors that may 
cause serious cardiac damage by overtaxing the impaired cor- 
onary arterial bed. Prolonged coronary’ insufficiency inay, as 
has been shown, cause cardiac infarction even m the absence 
of coronary occlusion. 
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Regulation of the Patieirt^s Lffe.-Recogmrion of the mech- 
anisms of coronar)^ insufficiency, therefore, enables the phys- 
ician to regffiate his patient’s life with, a view to preventing 
further cardiac damage or death. 

Overexertion and emotional stress are the commonest 
causes of coronar)* insufficiency, and must be completely 
eliminated from the life of the patient with coronar)’’ artery 
disease, or with aortic stenosis. That does not mean that the 
patient should be condemned to a life of invalidism and 
complete retirement from work. Alost persons uith cor- 
onal)’’ disease can carr)’’ on prolonged, measured leisurely ac- 
tivity without harm to themselves. They must avoid spurts 
of effort such as running, or lifting, they must not overeat 
and overdrink, they must tr)’^ to escape emotional crises. 
llTien anginal pain is induced by nnnor activities, or ■when 
it comes while the patient is at rest, it indicates advanced 
narrowing of the coronar)* arteries. In such cases complete 
rest and immobUizarion is called for, in the hope that witii 
rime a collateral arterial bed will develop to compensate for 
the stenosed coronary arteries. 

Patients arith Abnonml Heart RJaythnis.—Oken it is pos- 
able to prevent and control abnormal heart rhythms that 
decrease the coronary blood flow^ by inducing a rapid ineffec- 
tual beating of the heart. The occurrence of extras)'stoles 
‘ may give warning of the possible occurrence of paroxysmal 
tachycardia or auricular fibrillation. The administration of 
3 grains of quinidive sulfate three or four times a day often 
abolishes extras)-stoIes and prevents the occurrence of par- 
ox)*smal rapid rhythms. 

Patients Who Require Operation.— Wiks. the knowledge 
that shock and hemorrhage may induce coronar)^ insuffi- 
ciency the doctor ivill tt)* to spare his patients with ’coronar)' 
disease all but essential operations. Operations of election, 
such as herniotomies, should not be performed. opera- 
oon becomes necessari* it is essential to have an excellent 
anesthetist and a sldlled surgeon and minimum trauma and 
bleeding. 

_ Consututional disorders such as anemia or hyperthyroid- 
ism overtax the heart and may lead to coronar)' insuffidency 
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larged, particularly the left ventricle. At the aortic area a rough 
systolic thrill was palpable and a harsh sj’stolic murmur vas 
audible. There was also a diastolic murmur which was trans- 
mitted down the sternum. One day he developed complete heart 
block with a heart rate of 40. With this he complained of topical 
angina pectoris" on slight exertion. The heart block disappeared 
and his anginal symptoms were relieved. This sequence recurred 
several times. Subsequently he developed lobar pneumonia and 
at the height of his febrile reaction he suddenly developed in- 
tense epigastric and substemal pain followed by shock and death 
within an hour. At autops}’" the coronarj’’ arteries were found 
to be normal. There was a tight calcific aortic stenosis. 

Coronary insufiSciency occurs commonly in patients with 
aortic stenosis. Aortic stenosis interferes with the coronarj' 
circulation in the same way as does coronary sclerosis. i^Tien 
the aortic orifice is narrow'ed the blood supplj’’ to both cor- 
onarj- arteries is impaired, and when the heart is compelled 
to do more work the stenosed orifice does not admit an ade- 
quate amount of blood, so that insufficiencj' of the wfiole cor- 
onarj’- circulation results. It is understandable, therefore, wfiy 
so many patients with aortic stenosis have sj-mptoms of an- 
gina pectoris and whj- sudden death is such a common ter- 
mination of these cases. 

The last case illustrates txvo mechanisms that may give nse 
to coronary insufficiency. First, the sudden hal%ing of the 
heart rate prevented the adequate flow of blood through the 
coronary arteries and this resulted in anginal pain on minimal 
effort. Secondl)% the great demands made on the heart as a 
result of a severe lobar pneumom’a caused severe coronary 
insufficiency of sufficient intensity to cause death. 

TREATMENT OF CORONARY INSUFFICIENCY 

These syndromes of coronarj’’ insuffidencj’^ are of the great- 
est clinical importance. They indicate a precarious state of 
the coronarj' circulation, and reveal the factots that may 
cause serious cardiac damage by overtaxmg the impaned cor- 
onarv arterial bed. Prolonged coronarj- insufficiency may, as 
has been shown, cause cardiac infarcrion even m the absence 
of coronary occlusion. 
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Regulation of the Patient's Life.-Rtcogmdon of die 

of cOTonar)* iosufidency, diCTefore,^ enables the pn> s- 
ician to regnlate his padeat s life ■vi'idi a view to preventing 
further cardiac damage or death. 

Overeserdon and emodonal stress are the commonest 
causes of coronar}' insufficiency, and must be complerd) 
eliminated from the life of the padent with coronart arteiv 
disease, or with aortic stenosis. That does not mean that the 
padeat should be condemned to a life of invalidism and 
complete retirement from work. Most persons with cor- 
onary disease can carry on prolonged, measured leisurely ac- 
thitj' without harm to themselves. They must avoid spurts 
of effort such as running, or lifting, they must not overeat 
and overdrink, they must trt' to escape emotional crises. 
llTien anginal pain is induced by minor activities, or when 
it comes while the patient is at rest, it indicates advanced 
narrowing of the coronary arteries. In such cases complete 
rest and immobilization is called for, in the hope that with 
rime a collateral arterial bed will develop to compensate for 
the stenosed coronars* arteries. 

Patietits ‘Z'ltb Abnormal Heart Wsythms.—Ohen it is pos- 
sible to prevent and control abnormal heart rfatthms that 
decrease the coronatv* blood flow by indncing a rapid ineffec- 
tual beating of the heart. The occurrence of e.vtrast'sroles 
' may give warning of the possible occurrence of paroxj'smal 
tachycardia or auricular fibrillation. The administration of 
3 grains of qulnidine sulfate three or four rimes a day often 
abolishes evtras>'5toIes and prevents the occurrence of par- 
oxi’smal rapid rhythms. 

Patients Who Require Operatlon.-AYbii the knowledne 
that shock and hemorrhage may induce coronary insuffi- 
ciency the doctor tvill cr\- to spare his patients wich’coronary 
disease all but essential operations. Operations of elecrio^ 
such as herniotomies, should not be performed. ‘I'iTien opera- 
non becomes necessar>- it is essential to have an excellent 
anesffiedst and a skilled surgeon and minimum trauma and 
bleediag, 

_ Constitutional disorders such as anemia or hrmenivToid- 
ism overtax the heart and may lead to coronan- insuffidency 
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larged, particularly the left ventricle. At the aortic area a rough 
systolic thriU was palpable and a harsh ^’stolic murmur v'as 
audible. There was also a diastolic murmur which was trans- 
mitted down the sternum. One day he developed complete heart 
block with a heart rate of 40. AVith this he complained of tj^pical 
angina pectoris" on slight exertion. The heart block disappeared 
and his anginal symptoms Avere relieved. This sequence recurred 
several times. Subsequently he developed lobar pneumonia and 
at the height of his febrile reaction he suddenly developed in- 
tense epigastric and substemal pain followed by shock and death 
within an hour. At autopsj’" the coronar}’" arteries rvere found 
to be normal. There was a tight calcific aortic stenosis. 

Coronary insufficiency occurs commonly in patients with 
aortic stenosis. Aortic stenosis interferes with the coronar)' 
circulation in the same way as does coronarj* sclerosis. ^^Tien 
the aortic orifice is narrowed the blood supply to both cor- 
onar}' arteries is impaired, and when the heart is compelled 
to do more work the stenosed orifice does not admit an ade- 
quate amount of blood, so that insufficiency of the whole cor- 
onary circulation results. It is understandable, therefore, why 
so many patients with aortic stenosis have symptoms of an- 
gina pectoris and wh}' sudden death is such a conunon ter- 
mination of these cases. 

The last case illustrates two mechanisms that may give nse 
to coronar}’" insufficiency. First, the sudden halving of the 
heart rate prevented the adequate flow of blood through the 
coronary arteries and this resulted in anginal pain on minimal 
effort. Secondl}', the great demands made on the heart as a 
result of a severe lobar pneumonia caused severe coronary 
insufficiency of sufficient intensity to cause death. 

treatment of coronar'v insufficiency 

These syndromes of coronar}”" insufficiency are of the great- 
est clinical importance. They indicate a precarious state of 
the coronar}- circulation, and reveal the factors that may 
cause serious cardiac damage by overtaxing die impaired cor- 
onary arterial bed. Prolonged coronar}* insufficiency may, as 
has been shown, cause cardiac infarction even in the absence 
of coronar}^ occlusion. 
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Cardlac aneun'sm perfecdy exemplifies the fact^ that e\ en 
experienced pht'siciaiis regard a condition as rare if they do 
not learn to look especiafiy for it. Aneuix'smal dilatation of 
a circmnscnbed portion of the ventricular tx all tvas de- 
scribed more than 1S5 years ago by Galeati and Hunter. 
Despite many subsequent post-mortem observations, the first 
confirmed ante-mortem diagnosis vras not made until 1896 
when Remlinger tvas successful. In 1926 Pletnexv compiled 
the reported ^es and found that the correct clinical diag- 
nosis had been reached only six times in 300 examples of the 
lesion. Shortly thereafter clinical reports of recognized cases 
rapidly multiplied and at present evert- cardiologist usually 
has several cases under observation. Roentgenologt* is respon- 
sible for a definite percentage of these ante-mortem diagnoses. 


ILLUSTRATIVE CASES 


Case L— C R. tx as a fiftA'-eight-year-old male who had suffered 
six years ago from a severe attack of angina pectoris lasting for 
tAvent\'-four hours. Mhen seen eight days after that attack he 
presented all of the customary signs of coronart’^ thrombosis; 
the blood pressure had fallen to SO mm. of mercury st-stolic 
and 70 diastohc and the heart sounds were practically inaudible. 
At this time a circumscribed pulsation cotdd be felt somewhat 
above and mesial to the apex. Six weeks later at a second ex- 
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in the presence of coronary'' artery sclerosis. Such conditions 
must be corrected and under these circumstances operadon 
may become necessary. Subtotal thyroidectomy must be done 
in the presence of hj'perthyroidism and bleeding fibroids or 
hemorrhoids must be removed if they do not yield to con- 
servative treatment. 

High Flights Are Contraindicated— Vintnxs vuth coronarj' 
disease should not take airplane flights at altitudes above 
10,000 feet. 

Patients -ccith Coronary Artery Disease.— The nitrites are 
very valuable in tiding patients with coronarj^ arter)' disease 
over periods of coronaty" insufficiency. They may be given 
freely for the relief and prevention of pain. Nitroglycerin 
in doses of M.50 to Vioo grain should be administered when- 
ever there is pain. "V^ffien spontaneous an^al pain recurs 
several rimes a day, sodium nitrite or erythroltetranitrate in 
14-grain doses three or four rimes a day is verj' useful. 
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Lead I was displaced sUghtly abore the base line and there was 
no T ware. In Leads H and ffi the S-T segme^ was shghd) 
depressed and the T ware was low but positi^. The ch^t lead 
(CRo) showed an abnormall}' low R ware. Tracmgs obt^ed 
sir rears later, two months before death (Fig. 148), were iden- 

ricai r-ith the earlr records. 

Re-e.raminanon at regular short interrals rerealed ^ 
in the clinical, x-ray, or electrocardiographic status. The blood 
pressure raried between 100/80 and 130/90. The pulsation nerer 
receded but the diastolic murmur became inaudible from time 


to time. 

The patient remained free from svmptoms until Augu^ 1941. 
At that time he experienced pain in the right flank which was 
recognized as a retrocecal appendicitis after some delay. The 
dav before the scheduled operation, a series of short attacks of 
paroxysmal tachycardia developed. Administration of quinidine 
failed to control the arrhythmia and the patient died suddenly, 
six years after the appearance of the aneurysm. 


Qxse n.— This forty-five-year-old patient also had his attack 
six years ago, approximately one month before the patient of 
Case I. He also had had a severe attack of coronary ^ombosis 
which lowered the systolic blood pressure level to 80 mm. Hg. 
The seventj' of the attack, the rapidly' appearing cardiac dilata- 
tion and the development of a systolic pulsation above the car- 
(hac apex four weeks after the coronary thrombosis, despite 
snrct bed rest, necessitated maintenance of bed rest for a long 
time. Six months elapsed before the heart sounds became loud 
and the blood pressure rose to 100-105 mm. of mercury' systolic 
and 80 diastolic. 


The abnormal pulsation disappeared about four months after 
it was first seen but the heart remained permanently' widened to 
the left. A systolic murmur was audible at the apex and at the 
pul^ting area but no diastolic murmur was ever heard. No 
projection of the heart wall was perceptible but a definite ab- 
sence of pulsations at the left lower cardiac border was demon- 
strable on fluoroscopy*. 

Two months after the attack the first electrocardiogram was 
obtained. A slow regular sinus rhythm with a normal conduction 
^e of 0.1/ second was found. There was an unusuallv deep 
L uave m Lead I and deep S waves in Leads 11 and lil The 
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amination this pulsation had increased so that the diameter of 
this mpulse was 4% cm. Mere inspection revealed a hemispherical 
bulging in this region during systole. A systolic and a soft dia- 
stolic murmur was audible o\*er the pulsation. 

The low blood pressure, the verj’’ soft heart sounds and the 
early appearance of a cardiac aneurj^sm were adequate reasons 
for insisting upon a prolonged period of bed rest which amounted 
to four months. X-ray facihties were not available so that this 







Fig. 148.— Electrocardiogram in partfai cardiac aneur^'sm. 


examination was postponed until the patient was allosyed out of 
bed. This revealed an enlargement of the left ventricle and a 
bulge at the left lower segment of the cardiac contour; the pul- 
sation was palpable somewhat mesial and above the site of the 

^ The electrocardiogram showed a regular sinus rhythm wi^ 
normal conduction time. The initial complex had a deep L 
wave in Lead I and was 0.10 second -udde. The S-T segment in 
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Leod I \vas dfeplaced slightly above the base hne and ^ 
no T we. In Leads H and IE the S-T segme^w shghdj 
depressed and the T we was low but posioye. The ch^ lead 
(CRo) showed an abnormally low R wave^ Tracmgs obeyed 
sk years later, two months before death (Fig. 148). were iden- 
dcai -nidi the early records. 

Re-examination at regular shore intervals revealed no chmge 
in the clioical, x-rav, or electrocardiographic status. The blood 
pressure varied between lOO/SO and 130/90. The pulsation never 
receded but the diastolic murmur became inaudible from time 


to time. 

The patient remained free from simiptoms until August, 1941. 
At diat time he experienced pain in the right flank which was 
recognized as a retrocecal appendicitis after some delay. The 
day before the scheduled operation, a senes of short attacks of 
paroxvsmal tachveardia developed. Administration of quimdine 
failed to control the arrhithmia and the patient died suddenly, 
six years after the appearance of the anenrx'sm. 


CtSE n.— This fort>*-five-year-old patient also had his attack 
sk years ago. approximately one month before the patient of 
Case I. He also had had a severe attack of coronar}- ^ombosis 
vhich lowered the sj'stolic blood pressure level to SO mm. Hg. 
The Kverit}' of the attack, the rapidly appearing cardiac dilata- 
tion and the development of a systolic pnlsarion above the car- 
diac apex four weeks after the coronary thrombosis, despite 
smet bed rest, necessitated maintenance of bed rest for a long 
time. Six months elapsed before the heart sounds became lond 
and the blood pressure rose to 100-105 mm. of merenrv svstolic 
and SO diastolic. 


The abnormal pulsatioa disappeared about four months after 
heart remained permanently widened to 
the lem A s}-stolic murmur was audible at the apK and at the 
pul^ting area but no diastolic murmur was ever heard. No 
projection of the heart wall was perceptible but a definite ab- 
sent ot pulsations at die left lower cardiac border was demon- 
strable on flnoroscopv. 

die attack die first electrocardiosrram was 
obtained. A slow regular sinus rhythm with a normal conduedon 
ot 0.17 second was found. There was an unnsiSv 5Sp 
Q wave m Lead I and deep S waves in Leads 11 and m The 
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Fig. 149.- (See test.) 


trocardiogranri remains the same as tvt'O months after the episode 
occurred (Fig. 149). 


INCIDENCE; PATHOLOGY 

In a vast majority of the cases cardiac aneur>’sm results 
from coronary occlusion and myomalacia. Severe rheumanc 
myocarditis, gumma and mycotic mflammations of the m) o 
cardium are mentioned as occasional etiologic factors but m 
the following remarks the discussion will be hnuted to an- 
euty’-sms consequent to myomalacia (myocardial infarcoon;. 
Opinions resarding the incidence of cardiac anet^sm - 
According to Parkinson, Beford and ^ 

9 per cent of patients mth coronarj- occlusion but Kl P 
states that 38 per cent is more nearly correct. In our e.tpen 

ence the latter estimate closely ^PP.^°™'“ n^ in 
dence Accordinslv, one must consider this developm n 

pracdc^y evety'tUrd mdiridud « ho ,11 

Son of a laise branch of a coronaryjrao^- 

percentage of these cases can be recognKcd 
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Clinical as well as experimental observations indicate that a 
cardiac aneur>-sm is more prone to occur when the patient 
fails to remain in bed for a sufficiently long time mter cor- 
onary occlusion and when the heart must work against gr^t 
resistance (hypertension). However, we have seen cardiac 
aneurysms develop despite strict maintenance of bed rest and 
when low blood pressure values prevailed. 

Cardiac aneurysms are found almost exclusively in the left 
ventricle. They are most commpnly associated xnth infarc- 
tion near but above the apex, on the anterior wail. Although 
posterior wall infarction is almost as common as anterior wall 
infarction, it is more rarely followed by aneur>*sm. 

The bulge caused by ffie aneur>'sm at times is so slight 
that the cardiac contour is scarcely altered since the wall of 
the aneurysm is only slightly thinner than the remainder of 
the ventricle. Under such circumstances the true situation is 
discovered only when the pathologist opens the heart. In 
other cases, however, there is a massive aveiaymia] sac. It is 
not unusual for it to measure 5 cm. in diameter and in one 
instance this measurement reached 16 cm. Sometimes the sac 
is filled by a thrombus and this may be responsible for em- 
boli in the systemic circulation. The thrombus may become 
calcified and the ventricular wall may be represented only 
by a mass of connective tissue in some areas. Usually, but 
not invariably, pericardial adhesions exist at the site of the 
aneurysm. If present, this adhesive pericarditis represents a 
very useful complication since it supports the wall of the 
aneurj’^sm. In a patient observed by us, the myocardium was 
perforated at one point but the site of perforation was cov- 
ered solely by thin pericardium. As a rule the heart is en- 
larged. 

Since coronar)’- thrombosis is more common in males, an- 
eurysms of the heart are more frequently observed in this sex. 

SYMPTOMS AND SIGNS 

Ordinarily the histor)’' reveals mdications of an acute cor- 
onary occlusion. Nevertheless, it is noteworthy that some- 
times pain is not mentioned. It is precisely in these cases that 
no rest was prescribed just at the time it was most needed 
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SO that an aneurysm is often the result. The aneurysm itself 
causes no symptoms. Some patients feel remarkably good 
and caMot understand why the physician insists upon any 
restrictions. Sooner or later many develop signs of left ven- 
tricular failure. Extrasystoles or attacks of paroxysnial tachy- 
cardia axe common. Usually it concerns ventricular extrasj's- 
toles and ventricular tachycardias. In rare cases the patient 
becomes aware of the abnormal pulsation on the chest ■n'all 
and^ is disturbed by it. Therefore, no sjraptoms can be called 
typical of a cardiac aneurysm. 

Since the efforts of Aran in 1864 frequently an attempt 
has been made to elaborate upon the physical signs of car- 
diac aneurysm. Most often the disproportion between the 
augmented apical impulse and the weak radial pulse is 
stressed. With some limitations and supplementations this is 
correct. Nevertheless one should not forget that a markedly 
increased apical impulse and a small pulse are found in an ad- 
vanced and silent aortic stenosis. On the other hand, in some 
cases of coronary thrombosis the pulse pressure is not small 
and consequently the pulse is not weak when aneurysm is 
present. 

Despite these exceptions, the rule is valid, namely, when no 
cause can be found for a marked systoh’c and abnormally 
located pulsation of the heart, one should suspect the possi- 
bility of a cardiac aneurj'sm. These pulsations may be re- 
markably strong, difficult to suppress, heaving and slow ^ 
in a massive cardiac hypertrophy. Personal observations indi- 
cate it may develop as early as five days after coronary 
thrombosis in some patients ivhiJe in others several weeks 
may elapse. It is not felt “over the precordium” nor be- 
tw'een the apex and the sternum” as often stated; rather ics 
location is very characteristic. Usually the pulsation is noted 
above the apex along the left cardiac border, the apex having 
been accurately located by palpation, percussion or fluoros- 
copy. Accordingly, it is too high for an apical impulse and 
too low for a pulsation of the Conus pulmonalis. Aloreoter 
it is not found over the “precordium” where the pulsation 
of right heart hjqiertrophy or the pulsations m the excitable 
heart (hyperthyroidism, beri-beri, neurocirculator}' ast c- 
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nia) are perceived. In some patients the pul^tion is barely 
palpable but in others it is verv^ distmct_; it gives the impres- 
sion of a bulging hemisphere. Ordinarily the pulsation m- 
creases in intensity soon after its first appearance and persists 
until death without change; it may dimmish or even t^p- 
pear. This happens, as two personal observations indicate, 
when srradual scarring occurs and is followed b> contraction 
of connective tissue. Likewise the formation of a thrombus 
in the aneuri'smal sac may explain the disappearance of the 
pulsation. 

Pulsations may be entirely absent when a lateral or pos- 
terior aneurysm develops; these cases are not rare. 

Percussion sugsests cardiac enlargement but is otherwise 
not informative. 

Auscultation may be veiy important in the diagnosis. As a 
rule one hears a systolic vnimniT which, by itself, is not char- 
acteristic. It is, however, particularly loud over the pulsation 
and sounds close to the ear. Moreover a diastolic vnirnnir is 
audible over the pulsation; it is vety high pitched and closely 
resembles the diastolic murmur of aortic insufficiency. In 
two patients observed by us a diagnosis of a rheumatic mitral- 
aortic leaon was assumed on the basis of a left parasternal 
diastolic murmur and a sj'stolic apical murmur; necropsv* re- 
vealed a partial cardiac aneurv^sm following coronary throm- 
boas. The diastolic murmur is heard only when the aneur\*sm 
pulsates strongly, that is, only in patients with a large aneu- 
rv'sm of the anterior wall of the left ventricle; however, it is 
not invariable even when these requirements are met. Never- 
theless it is an important and relatively common diagnostic 
rign. It is of interest that when the first confirmed ante- 
mortem diagnosis of a cardiac aneuiy-sm was made in 1896 by 
Remlinger, a French military surgeon, this murmur was 
heard. Alriiough its presence was ofen confirmed in the fol- 
iating recent papers on this subject fail to mention it. 
The origin of this murmur is not entirely dear. 


X-RAY examination; electrocardiography 

X-ray esammnon may be of asristance in manv cases 
Hon ever, it should be immediately emphasized that positive 
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findings are rarely obtained by a simple posterior-anterior 
plate. An irregularity of the left border of lie heart or a cir- 
cumscribed bulge may facilitate the diagnosis or establish it 
by a mere glance. However, slight irregularities of the left 
v^entricular border may have another genesis, for example, 
pleuropericardial adherions may be responrible. Often the 
cardiac apes is invisible, since it is concealed in the diaph- 
ragmatic-abdominal shadows. In these cases Parldnson and 
his associates recommend fluoroscopy after inflation of the 
stomach by means of sodium bicarbonate. A sharply pointed 
left lower cardiac contour with local absence of pulsation 
may be produced by a collection of fat at the apex as de- 
scribed by G. Schwartz. Under these circumstances it will 
be noted upon closer examination that the triangular shadow 
has diminished density and the normal cardiac apex can c 
detected through the fat shadow. Circumscribed bu gmg 
which develops in the posterior or anterior planes is dem- 
onstrable b3* examination in the oblique positions. _ 

Not rarely the bulging area merges so imperceptibly vatn 
the adjoining healthy ventricular wall that one finds onJy 
enlarged heart. In some of these cases s)^stolic outpouchin 
in place of s^-stolic reduction has been descnbed absence 
of pulsations has been emphasized by Schillmg (1933). T 
signs are stressed especiaUy by those observed ^'ho have 
studied the movements of the cardiac border by mean 

*ii!^e hiterpretation and evaluation of the 

diac pulsations at the left lower cariac border, 

in m£d that visible pulsations may be 

area. The heart contracts m a longitudinal as ^ 

verse direction during systole and romtes 

that entirelv different sections of the left 

left border'of the heart at different ps,„do- 

ence created by all these movements may result ^ Pseu 

SSfll of rhl left carte border. 0“^' 

possible for pulsations to be transmitted v hen 

of a part of the left ventricular wall 

S:»«ed 
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They must be distinguisbed from the calcificadons of the 
pericardium in adhesive pericarditis and from calcified valves 
after rheumatic fever. 

The electrocardiogram may show the signs of an antenor 
\vaU infarction or, more rarel}', of a posterior wall lesion. 
Like an uncomplicated coronarj* thrombosis, mfarcrions fol- 
lowed b}' aneurj'sms are accompanied by wide variet}* of 
electrocardiographic changes. Thus, two of our cases pre- 
sented a block of the right bundle branch. There is, however, 
no electrocardiogram tj'pical of cardiac aneuiv'sm. Neverthe- 
less it is re markab le how often one picture, otherwise un- 
common, is encountered: there is a very deep Q wave in 
Lead I and the S-T segment is slightly elevated (Fig. 148), 
so that one is inclined to assume a recent infarction. However, 
the electrocardiogram retains the same appearance for years. 

PROGNOSIS AND TREATMENT 

The prognosis is dubious in all cases of cardiac aneurv'sm. 
Although it is not rare for patients to lead a normal and ac- 
dre life, free from sjTnptoms for years, this is exceptional. 
In three personally observed cases and in several instances 
mentioned in the literature, paroxv'smal ventricular tachy- 
cardias developed near the end and probably death was 
caused by ventricular fibrillation. It is recommended that 
yentricular extras>-stoles and tachycardias in these cases be 
immediately and energetically treated with quinidine. 

There is no special treatment which is specific for cardiac 
anemysms. Extreme care in regard to physical effort is nec- 
However, the cases reported in this discussion show 
mat patients with cardiac aneur>-sms may feel well and may 
be active for years providing they avoid severe exertion. 
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findings are rarely obtained by a simple posterior-anterior 
plate. An irregularity of the left border of the heart or a cir- 
cumscribed bulge may facilitate the diagnosis or establish it 
by a mere glance. However, slight irregularities of the left 
ventricular border may have another genesis, for example, 
pleuropericardial adhesions may be responsible. Often the 
cardiac apex is invisible, since it is concealed in the diaph- 
ragmatic-abdominal shadows. In these cases Parkinson and 
his associates recommend fluoroscopy after inflation of the 
stomach by means of sodium bicarbonate. A sharply pointed 
left lower cardiac contour with local absence of pulsation 
may be produced by a collection of fat at the apex as de- 
scribed by G. Schwartz. Under these circumstances it vill 
be noted upon closer examination that the triangular shadow 
has diminished density and the normal cardiac apex can c 
detected through the fat shadow. Circumscribed bulging 
which develops in the posterior or anterior planes is dem- 
onstrable by examination in the oblique positions. 

Not rarely the bulging area merges so impercepably xntn 
the adjoining healthy ventricular wall that one finds only an 
enlarged heart. In some of these cases systolic outpouching 
in place of sj^stolic reduction has been descnbed and a^enc 
of pulsations has been emphasized by Schilling (1933). ihes 
signs are stressed especially by those observed who haie 
studied the movements of the cardiac border by means 

'^^InThe Serpretation and evaluation of the absence ^car- 
diac pulsations at the left lower cardiac border, onejnu^ be^r 
in mind that visible pulsations may be nowmlly absem 
area. The heart contracts in a longiradinal as ^ ^ 
verse direction during systole and rotates around ^ 
ihS enriidy different sectio^ of the left ’'entnck fo™ 
left border of the heart at different ^seudo- 

ence created by all these movements may result P . ^ 
of J left cer&c border. O” *7*- 
possible for pulsations to be transmitted when there is 
of a part of the left ventricular wall. 

celciw thro* 
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RECENT ADVANCES IN DIGITALIS THERAPY 
PARTICULAR ATTENTION TO THE USE OF PURE 
GLYCOSIDES* 


ARTHUR C. DeGRAFF. M.D.t 
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ROBERT C. BATTERMAN. M.O.t 

From the point of view of the pracdcmg phyacian. there 
are three unportant epochs in digitalis therapy • The first vi as 
the clear description of the medical nse of digitalis b} TViUiam 
\T"ithering in 17S5. The second was the first biological assay 
by Houghton in 189S. The third is the identification of the 
individui glvcoades and their availabUit}' for general clin- 
ical use. 

It was the cuaom prior to Withering to give digitalis to 
the point of violent vomiting and pur^ng. Thus the diuretic 
effect was overlooked. The accurate clinical observations of 
TMthering^ for the first time provided data for the proper 
indications for its use and method of administration. It is nor 
generally appreciated, however, that he could not have done 
so unless he were assured of preparations of digitalis of con- 
stant potency. Since TTlthering was a botanist as well as a 
physician, he was able to obt^ a nnifomtly potent leaf by 
using only such samples of digitalis as were grown under 
constant conditions of soil, time of planting, diying of leaves, 
and so forth. One example may be used to illustrate how his 
botanical knowledge was of help to therapeutics. It had been 
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RECENT ADVANCES IN DIGITALIS THERAPY WITH 
particular ATTENTION TO THE USE OF PURE 
GLYCOSIDES* 

ARTHUR C. DeGRAFF, M.D.i 
and 

ROBERT C. BATTERMAN. M.D-t 

From the point of view of the practicing physician, there 
ate three important epochs in digitalis therapy. The first w as 
the clear description of the medical use of digitalis by ^^'llliam 
T'i ithering in 1785. The second was the first biological assay 
by Houghton m 1898. The third is the identification of the 
individui glycosides and then: availabilin' for general clin- 
ical use. 

It was the custom prior to Withering to give digitalis to 
the point of violent vomiting and purging. Thus the diuretic 
effect was overlooked. The accurate clinical observations of 
Withering^ for the first time provided data for the proper 
indications for its use and method of administration. It is not 
generally appreciated, however, that he could not have done 
HI unless he were assured of preparations of digitalis of con- 
stant potency. Since TMthering was a botanist as well as a 
physician, he was able to obtain a uniformly potent leaf by 
using only such samples of digitalis as were grown under 
constant conditions of soil, time of planting, diying of leaves, 
and so forth. One example may be used to illustrate how his 
botanical knowledge was of help to therapeutics. It had been 
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Ae custom to use the roots of many plants, foxglove included, 
for medical purposes. W'ithering pointed out quite properlv 
that preparations made from roots of diennial plants, such as 
digitalis, are inconstant in their potency. He thus made the 
first great advance in the use of digitalis by emphasizing the 
necessitv' for uniform methods of growth and collection of 
leaves. 

BIO-ASSAYS OF DIGITALIS 

It is interesting to note that no further advance was made 
in regard to obtaining a uniformly potent preparation of 
digitalis in spite of the increasing knowledge of the pharma- 
cologic action of the drug until Houghton- in 1898, over 100 
}-ears later, described a biological method of assay of digitalis 
and digitalis-like substances in the frog. In his paper in Avhich 
he described his method, a frog assay whose end-point was 
death of the frog, he states that he obtained three different 
samples of strophanthin “from the best manufaemring chem- 
ists in the world,” and although these were supposed to be 
pure strophanthin, yet one sample was v'meiy tivies as strong 
as another. The others varied between these limits. The sam- 
ples of digitalis also studied varied greatly in strength, but 
much less than strophanthin. In pointing out the absolute 
necessitj- for the bio-assay of digitalis bodies, Houghton con- 
cludes his article with the follov^ting statement; “Both stro- 
phanthin and digitalis are given daily in tablet or pill form, 
the amount of active ingredient being apportioned by weight 
—a splendid opportunitv* for a sudden termination of a favor- 
ably progressing heart disease, should the patient be obliged 
to have his prescription refilled from a fresh bottle.” 

Such is the inertia of official bodies that no biological 
standardization of digitalis appeared in the U. S. Pharmaco- 
poeia until 1916. An assay based on the one-hour frog 
method in which the frog’s heart is examined at the end of 
one hour is stiU official. 

rii'ninians for over two decadcs have found that the cat 
assay of Hatcher and Brody^ was superior to the frog ^ay 
in that it eave information which aided in the clinical use 
of the drug. Recently Gold and associates^ proved this m a 
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fe«' crucial experiments on selected paaents_,^g the same 
patient for comparison of- the potency of different prepara- 
tions. It vrss chieflv on this evidence that the Committee on 
Bio-asav of the U. S. Pharmacopoeia XH’has recommended 
that the’ cat assay replace the frog method. The umt will not 
be an absolute one based on the amount to kill one kilogr^ 
of cat, but will be a relative one based on a comparative 
assav run simultaneoiisly on the official IJ.S.P. pow der. 
term “digitalis unit” therefore, replace the term “cat 
unit.” 

NATURE OF THE CARDIAC GLYCOSIDES 

Disitalis powdered leaf is a complex mixture of a number 
of substances. The substances of interest to us from the car- 
diac point of view are the glycosides. The term “glycoside” 
is applied to a large group of substances which, upon hydrol- 
ysis, will xtield a sugar. This is a general name for the group 
irrespective of the sugar present, and the term “glucoside” 
is reserved as the specific name for those glycosides, the sugar 
constituent of which is glucose. Since the essential sugars in 
the cardiac glycosides are desox%' sugars and not glucose, al- 
though glucose may occaaonally be present, the correct term 
is “cardiac glycoside.” not “cardiac glucoside.” 

The cardiac glycosides (Fig. 150) have a sterol nucleus and, 
therefore, are related to the D vitamins, estrogens, androgens 
and cortical hormones. In addition, the genin or aglycone 
portion of the cardiac glycoside contains a bun'ro-lactone 
ring. Variations in substituent groups on the steroid nucleus 
make possible different genins. The genins possess verv weak 
digitalis-like action and are rapidly eliminated from the hodv. 
The addition of the desoxx* sugars to position 3 on the genin 
markedly enhances the potency of the genin. Further addi- 
tion of glucose does not increase the potency, and may even 
decrease it.^ 

In ffigitalis powdered leaf there are at least three different 
cardiac glycosides, each one of which has different chemical, 
physicff and pharmacological properties such as variations in 
absorpnon and elimination. To complicate matters further, 
we might have different degrees of hydrolysis of each glyco^ 
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the custom to use the roots of many plants, foxglove included, 
for medical purposes. ^Vithering pointed out quite properly 
that preparations made from roots of diennial plants, such as 
digitalis, are inconstant in their potency. He thus made the 
first great advance in the use of digitalis by emphasizing the 
necessity for uiuform methods of grotvth and collection of 
leaves. 


BIO-ASSAYS OF DIGITALIS 

It is interesting to note that no further advance was made 
in regard to obtaining a uniformly potent preparation of 
digitalis in spite of the increasing knowledge of the pharma- 
cologic action of the drug imtil Houghton- in 1898, over 100 
years later, described a biological method of assay of digitalis 
and digitahs-like substances in the frog. In his paper in which 
he described his method, a frog assay whose end-point was 
death of the frog, he states that he obtained tliree different 
samples of strophanthin “from the best manufacturing chem- 
ists in the world,” and although these were supposed to be 
pure strophanthin, yet one sample was iihiety tivies as strong 
as another. The others varied between these limits. The sam- 
ples of digitalis also studied varied greatly in strength, but 
much less than strophanthin. In pointing out the absolute 
necessit)- for the bio-assay of digitalis bodies, Houghton con- 
cludes his article ^^•ith the foUotving statement: “Both stro- 
phanthin and digitalis are given daily in tablet or pill form, 
the amount of active ingredient being apportioned by M’eight 
—a splendid opportunity' for a sudden termination of a favor- 
ably progressing heart disease, should the patient be obliged 
to have his prescription refilled from a fresh bottle.” 

Such is the inertia of official bodies that no biological 
standardization of digitalis appeared in the U. S. Pharmaco- 
poeia until 1916. assay based on the one-hour frog 
method in which the frog’s heart is examined at the end of 
one hour is still official. 

Clinicians for over twm decades have found that the cat 
assay of Hatcher and Brody^ was superior to the frog assay 
in that it gave inf ormation which aided in the clinical use 
of the drug. Recently Gold and associates^ proved this m a 
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TABLE 1 

CEEsncAL Reiation'ships of tee Gevcosides of Digixmjs Purpurea 


Fuipurea glj-coside A 

—glucose 

Digitoxin 

—3 digitoxose 

Digifoxigemn 

Purpurea glycoside B 

—glucose 

Gitoxin 

—3 digitoxose 

Gitoxigenin 



Glj-coade ? 


Gitalin 

—2 digitoxose 

Gitaligenin 


TABLE 2 


CHEinau. Relation-ships of the Glycosides of DiGiTAris Lanata 

— (CHsCOOH - 7 - glucose) —3 digitosose 

Lenator-deA , Digitoxin > Digitojdgenin 


^ -(CHiCOOH -L glucose) 

LanatoadeB Gitoxin 

, -(CHiCOOH d- glucose) 

lauatosideC Digoxin 


—3 digitoxose 

> Gitoxigenin 

—3 digitoxose 

Digoxigenin 


TABLE 3 

CoHPosnio.v of Specimen-s of Digilaus Puepcre.a froii Vapjous Sources 


Source 

Yield from 1 Kg. of Dried Leaf 

1 

Ratio of pigitojdn 
to Gitoxin 

Digitoxin 

Fraction, 

Gm. 

Gitoxin Fraction, 
Gm. 

Thurinda 

0,0005 

0.42 

0.012 

ii’xiss Jura (cultivated).. . 

0.15 

0.70 

0.21 

l-*njg of unknowTi origin 

0.21 

0.70 

0.30 

I'rug of unlrnoa-n origin. . 

O.IS 

0.54 

0.55 

Harz . 

0.13 

0.26 

0.3 

1 - 5. .A. (.cultivated; 

0.35 i 

0.2P 

1.14 ~ 

of unknown origin. . 

0.27 

0.13 

2.1 

iilack Forest 

Vo=re« 

0.50 

0.49 

0.20 

2.5 

Vo?::e« 

0.63 

ao 

9.S 

f-u, a corrrrn'^So?:d4'f:^t^^^ 
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side present in the same preparation (see Table I). One can 
easily see, the^ that unless the proportions present are fairly 
constant, considerable variations in potency may occur, and 
may occur in man even if the bio-assay does not indicate it. 


IR-SU04R) 





Fis- 150.— Chemical relationship of cardiac glycosides to D vitamins, es- 
trogens, androgens and cortical hormones. 

Recently a preparation of digitalis povdered leaf vas as- 
saj’^ed on the cat and was found to be more potent in man 
than a previous preparation having the same cat assay value. 
A possible e.vplanation for this may be in the fact that dig- 
itoxin, one of the glycosides of digitalis purpure^ is sIo\v]> 
eliminated in contrast to gitoxin and gitalin. In digitalis lanata 
(Table 2) digitoxin is also found, and is more slovly ehm- 
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TABLE 1 

CHEinCAL ReLATIOXSHIPS of TTTT: GiXCOSIDFS of DiGITAUS PCRPtTKEA 


Purpuiea gh-codde .A 

—glucose 

Digitoxin 

—3 digitoxose 

Digitoxigeiun 

Puiparea glycoside B 

—glucose 

Gitoxia 

—3 digitoxose 

Gitoxigenin 



Glxxoside ? 


Gitalin 

—2 digitoxose 

Gitaligenin 


TABLE 2 


CsEjnau. RELmoNSHips of tee Glycosides of Digitaijs Layata 

— (CH-COOH -7" glucose) —3 digitoiose 

LmatosdeA Di^toim » Digitoxigenin 


— (CHjCOOH -r glucose) 
LanatosideB Gitoxin 


-3 digitoxose 


Gitoxigenin 


. (CHjCOOH "t glucose) — 3 dicitoxose 

LanatosideC — Digoxin ^ Digoxjeemn 


TABLE 5 

CoEFOSmo.s- OF bPEOi^XS OF DlGITAtlS PCEPCEZ.A FEOil VaPJOCS SOURCES 
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iMted than either of the other nvo glycosides, digoxin and 
gitoxin. ^'ariations in digitoxin content must, of necessit)', 
therefore reflect the clinical action of the crude leaf in man. 

Before the present war most of the digitalis used in this 
country* came from "England and was grown in much the 
same way and place as it was in the days of ^^flthering. Since 
the war the chief source of our digitalis leaf is domesric. 
Recent experiments have shown that variations in amount of 
sui^ght, the calcium and nitrogen content of soil alTect ma- 
terially the relative amounts of the individual glycosides 
(Table 3), and hence the potency of the crude leaf. This, of 
course, is quite analogous to variations in the substances found 
in tobacco dependent upon the grovTh conditions. 

CLINICAL USE OF INDIVIDUAL GLYCOSIDES 

It would seem better, therefore, to isolate the individual 
glycosides and give them as single chemical units by weight, 
rather than to take a mixture of substances which is stand- 
ardized on an animal and show's considerable and unpredict- 
able variations. It is noted that, with digitoxin particularly, 
the rate of elimination is slow and, therefore, a biological 
assay which extends over a short period of time does not give 
us a true picture of the potency of the drug. Ideally, the 
cardiac glycosides should be administered as individuals, 
rather than as a mixture in the crude digitalis itself. A number 
of cardiac glycosides are at present available for clim’cal use 
(Table 4) and although our knowdedge concerning them is 
not complete, sufiicient information has been accumulated to 
indicate the scope of their clinical u.sefulness. 

Digilanid 

The problem of the variabiht)' in ratio of the glycosides to 
each other in digitalis powdered leaf has been surmounted in 
a preparation known as digilamd. where the glycosides lanat- 
osides A. B and C are isolated and then recombined in a fixed 
ratio one to another, thus insuring uniform potency. Tlie 
therapeutic effectiveness and potency of this preparanon 
were studied® in twent>'-three hospitalized and nvent}' am- 
bulator>- patients and it was found to be a highly sausfaCToiy' 
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T.ABLE 4 

CoMMERciAixy Vsepmlkhoss of Pore Digitaijs Gi-vcosiDia 


■ 

Product 

Manufacturer or 
■Distributor 

Glycoside Content 

Oucbain 

EU Lilly & Co- 
Carroll Dunham Smith 
Pharmacal Co. 

HjTison, Westcott & Dun- 
ning 

Crystalline ouab.ain 

K-gtiophanthin or Stro- 
plnntiiin Kombe 

-Abbott Laboratories 
Burroughs Wellcome & 
Co., Inc. 

.Amorphous mbrture of K- 
Etrophanthoside, K-stro- 
phanthinwS and cymaiin 

Stiopbodde 

Sandoz Chemical Works, 

I Inc. 

Crystalline K-strophan- 
thoside 

DigilAiud ] 

' 

Sandoz Chemical Works, 
Inc. 

Crystalline lanatosides -A, 
B and C combined in the 
approximate ratio of 47: 
16 : 37 respectively 

Cedihiud 

Sandoz Chemical Works, 
Inc. 

Crystalline lanatoside C 

Digitaline Xativelle 

E. Fougera & Co. 

-At least 909ci crystalline 
digftoxin 

Digoxin 

Burroughs Wellcome fi: 
Co., Inc. 

Crystalline digoxin 

Gitalin (A’erodigen) 

Rare Chemicals, Inc. 

-Amorphous gitalin 

Trginm 

Lederle Laboratories 

Scillaren -A and B in defi- 
nite ratio 

Thevelin 

EU LiUy Sr Co. 

CiystalUnc thevetin 


preparation, comparable to the powdered leaf in its ther- 
apeutic and toxic effects. Digilanid could, therefore, be sub- 
stituted for the powdered leaf with the same cat assay value 
■Kith the assurance that the patient would not be rendered 
severely toxic. 

Lanatoside C 

Two glycosides, lanatoside C and digoxin, in digitalis lanata 
nave been studied quite extensively. These preparations are 
Ter}- closely related to each other since digoxin is derived 































936 


ARTHUR C. DeGRAFF, ROBERT C. BATTERMAN 


from lanatoside C. They differ, however, pharmacologically 
smce lanatoside C is more rapidly eliminated in the cat than 
digoxm' (Fig. 151). 

FoUotving the experimental work of Moe and \^isscheff 
on the heart lung preparation, which suggested that lanatoside 
C had a greater therapeutic range than other cardiac glyco- 
sides, Fahr and LaDue® studied mm hundred and fifty-six pa- 
tients climcally. They concluded that “Lanatoside C seems 
definitely less toxic than preparations of digitalis purpurea, 
and that some patients who cannot tolerate digitalis purpurea 



Fig. 151.— Percentage dissipation of the lethal effect of sublcthal doses of 
lanatoside C, digoxin and digoxigenin, with time. (From DeGraff and 
Lehman, Proc. Soc. E\per. Biol. & Aled^ 45: 525, 1940.) 

can take lanatoside C in sufficient doses to aid in the relief 
of their heart failure.” K'svit, Gold, and CattelF® compared 
lanatoside C -with digitalis leaf in a selected group of sLxn"- 
seven ambulatorj^ patients and found that the range between 
the therapeutic dose and the to.xic dose for lanatoside C in 
man was similar to that of digitalis leaf, roughly 1 as to 2, 
in contrast to Aloe and Visscher of 1 as to 9. 

Fahr and LaDue found the maintenance dose to be^l.25 
mg. per day (equivalent to 4.5 car um’ts per day); Ksnt, 
Gold and Cattell, 1.5 mg. to 2.5 mg. per day. Our own re- 
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suits aie nearer to those of Gold, namely 1.4 mg. per • 
Since the average maintenance dose of digitalis powdered 
leaf is 2 cat uniB per day, the larger amount of lanatoside C 
necBsarv to maintain the patient is due either to poor absorp- 
tion or to rapid elimination. Kwit, Gold and Cattell believe 
it to be entirelv due to poor absorption because five to ten 
times as much of the drug was needed to digitalize a patient 
by mouth as intravenously. It is our opinion that these results 
could be as adequately explained by rapid ehminadon because 
in a rapidly eliminated drug the elimination of some of the 
drag must certainly occur before all of it is absorbed from 
the gastro-intesrinal tract when it is given orally. Referring 
back to F^. 131, we see that in the cat lanatoside C is rapidly 
eliminated. One significant statement in Fahr and LaDue’s 
paper indicates that rapid elimination must be a factor: “In 
ten cases, nausea and occasional emesis occurred, but, despite 
these symptoms, the administration of the drug was con- 
tinued in the same dosage (in most cases 5 tablets per day) 
and to our surprise both the nausea and the vomiting dis- 
appeared.” This is, then, a clinical experiment proving the 
rapid elimination of lanatoside C, confirming in man what 
We found to be true in the cat. 

Lanatoside C (or, as it is known commercially, Cedilanid) 
when given intravenously has a total dose of 1 .5 mg. (equiv- 
alent to 6 cat units) given over a period of two or three 
hours. A^Tien given by mouth the digitalizing dose is at least 
'.3 mg. in divided doses over a period of twent}'-four hours. 
The maintenance dose averages 1.5 mg. a day. Because of its 
rapid elimination, it is difficult to render a patient toxic, or 
if he becomes toxic, the duration of toxic sjunproms is short. 
On the other hand, it is more difficult to keep a patient on 
a proper therapeutic level of digitalization. 

bigoxin 

lanatoside C. is also more rap- 
idly eliminated than some other glycosides, for instance, die- 
itovm, but not nearly as rapidly as lanatoside C. In twenty- 
ax panenrn the therapeutic digitalizing dose by mouth was 
ound to be benveen 2 and 3 mg. The toxic dose was roughly 
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from lanatoside C. They differ, however, pharmacologically 
since lanatoside C is more rapidly eliminated in the cat than 
digoxin' (Fig. 151). 

Following the experimental work of Aloe and A^isscher* 
on the heart lung preparation, which suggested that lanatoside 
C had a greater therapeutic range than other cardiac glyco- 
sides, Fahr and LaDue® studied two hundred and fifty-six pa- 
tients climcally. They concluded that “Lanatoside C seems 
defimtely less toxic than preparations of digitalis purpurea, 
and that some patients v^ho cannot tolerate digitalis purpurea 
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Fig. 151.— Percentage dissipation of the lethal effect of sublethal doses of 
lanatoside C, digo.tin and digo-sigenin, with rime. (From DeGraff and 
Lehman, Proc. Soc. E.\-per. Biol. & Aled., 4S: 323, 1940.) 


can take lanatoside C in sufficient doses to aid in the relief 
of their heart failure.” K-tvir, Gold, and Cactell^® compared 
lanatoside C with digitalis leaf in a selected group of sLxn'- 
seven ambulator)^ patients and found that the range benveen 
the therapeutic dose and the toxic dose for lanatoside C m 
man was similar to that of digitalis leaf, roughly 1 as to 2, 
in contrast to Aloe and Visscher of I as to 9. 

Fahr and LaDue found the maintenance dose to be 1.25 
mo". per day (equivalent to 4.5 cat units per day); Kwit, 
Gold and Cattell, 1.5 mg. to 2.5 mg. per day. Our own re- 
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T.ABLE 5 

SnQi.\?.Y or Doss or Digh-ujoce Nataxus ec a Gsogp or TEmrs-ONX 
AiSnATOILY Patexis 


! 

Iteir.-Dose | 

1 

Tnals 

i 

Xuraber of Patients 

i 

Mg. 

t 

t 

Well 

Maintained 

Faiiiy Well 
Maintained 

! 

Developed 

Increased 

Congestive 

Heart 

F^nre 

Developed 

TovidW 

0.05 

s 

f 

0 

1 

0 

0J05 

1 

11 

1 

t 

2 

0.21 

2S 

16 j 3 

1 

s 

0315 

22 j 9 

0 j 

0 

11 

O.i’.. 

U 

5 

1 

0 

s 

0355 

4 

3 

0 

0 

1 

0.63 

3 

2 

0 

0 

1 

0.7 

1 

1 

0 

0 

0 


TABIX 6 


Ratio bstsyesk Mxniilal MAcvnaiAiccx Doss axd Toxic Dose toe Dighoxik 
(D lCniALINE XAHVEIis) 



Minimal Maintenance Dosej 

Toxic Dose 

2 1 

i 1 


4 j 

1 

u 

5 

! ^ i 

2 

1 

1 i 

21 


i 


1 

1 

S 


Digit^e XadveUe is 0.1 to 0.2 mg., a figure similar to tbat 
noted by Gold and co-workers. Table 6 shows the ran<re be- 
tween minimal maintenance dose and the toxic dose 
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twice this amount, showing that the therapeutic range was 
like digitalis powdered leaf. In terms of cat units the dosage 
closely paralleled that of digitalis powdered leaf. The main- 
tenance dose, however, reflected the more rapid elimination 
of digoxin as compared with digitalis powdered leaf in that 
the average daily maintenance dose was 0.75 mg. However, 
when compared ^vith lanatoside C, the elimination is much 
slower. 


DIgitoxIn 

Digitoxin was isolated by NativeUe^^ in 1869, and for many 
years was marketed in France as Digitahne Nativelle. Later 
Merck in Germany marketed digitoxin as Digitoxin (Merck). 
Both of these preparations were available in this countx)’^ be- 
fore the War. The commercial preparation of digitoxin now 
available is known as Dighaline Nativelle and probably con- 
sists of at least 90 per cent digitoxin. The potency and effec- 
tiveness of this preparation has recendy been reported b> 
Gold and associates."- These investigators showed that the cat 
method of assay on the purified cardiac glycosides was not 
transferable to man. They found, for instance, that in t^ms 
of cat units, six times as much digitalis powdered leaf as Uig- 
italine NativeUe was necessary^ to digitalize or mamtain a 


The digitalizing dose of digitoxin is 1 to 1.25 mg. by oral 
administradon. The toxic dose is roughly mice this amount 
indicating again a similarity in this regard to other card ac 
glycosides. We have treated thirty-one panents ""'i* ^ ^ 
italine Nativelle; nventy-three of these J"j/"”^ents 

fibrillation; eight, regular sinus rhythm. 
were ambulatory and had been previously ^^Jnand 
rlimtalis They were placed on a given dose of digitoxjn ana 
SStlSThl. dos/^t least eight -eb untes ^ 

signs of toxicity or increasing signs of heart ^ 

in of this time the dose ^d 
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Oaibain is cn-sralline and therefore nniform. K-strophanthin 
is amorphous and varies in compoarion from lor to lot. 
Onabain, therefore, is to be pref^ed. Both G-strophanthin 
and K-strophanthin and their derivatives are poorh absorbed 
and, therefore, are best given intravenously. They are ^o 
rapidlv eliminated. In describing a new method of digitaliza- 
tion^ we made use of this fact by combining the mtravenons 
injection of ouabain with the amultaneous ad min istration ot 
digitalis powdered leaf by mouth. 

In Table 7 the commercially available glycosides and their 
uierapeutic, toxic and maintenance doses are listed. 


CONCLUSION 

Although there is still a great deal of basic work, both 
pharmacological and clinical, to be done on the cardiac glyco- 
side, we safely predict that in the not too distant future 
all of our digitalis therapy will be given as glycoades. It is 
evident that although a similaritv' in chemical structure and 
therapeutic e£ect exists between the cardiac glycosides, dif- 
ference are sdll great enough so that one single glycoside 
vill probably not suffice for all clinical needs. Just as we 
need barbituric acid derivatives that are short and long act- 
ing. so do we need at different times glycosides that are rap- 
tdiy eliminated and at other times those which are slowly 
eliminated. As these drugs can now be smdied more inti- 
mately in man as well as in animals, minor differences will 
be noted and caralogued, just as have been done for other 
Juries oi chemical substances. The ph\-sician unng these 
ntugs is, theretore, close to the investigator, and it is his dut\' 
to make caretul and accurate observations ever}' time he uses 
one of these potent cardiac glycosides. 

(The onginal investigarions referred to in this paper were 
supported in part by grants received from Lederle Labora- 
tones, Sandor Chemical orks and Burroughs Wellcome 
snd Company.) 
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eighteen patients in whom both doses could be esmblished. 
In other words, 61 per cent of the patients became toxic 
when the minimal maintenance dose was doubled. 

Digito-xin is ver}” slowlj* eliminated, and toxicit}’ from this 
glycoside may persist, therefore, for a long time. We hare 


TABLE 7 


Teee,vpectic, To-^ac akd M.\ive2c.o.-ce Doses or CoiOSEEcuiiv .Wulvble 

Glycosedes 
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0 35-0 65 
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1 

Djgosia 
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2 0-12 0 
(6*^) j 

I 10-62 
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0 5-1 0 

j 3 .“S 
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35 
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oiTc-) 
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0 05-0 31 

■■ 
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6 5-14 

n 
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"ct/ 
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1 

Oisbciiz (rr 

0 5-2 0 
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'OTtnrj 


1 

7-15 
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G'tila ... . 

4-5 

1 1 


0 25-0 iO 1 

0 5-0 C 


had one parienc who continued to hare signs of toxicin' for 
a week. Therefore, patients who are receh-ing digicoxin must 
be under fairly close supervision. 


Ouabain and K-sfrophanfhin 

Strophanthin is used in nvo forms. Grams smophanthin, m 
the fom of the glycoside Ouabain, and Kombe strophanthin. 
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THE USE OF FLUORESCEIN TO DETERMINE THE 
ADEQUACY OF THE CIRCULATION* 

KURT LANGE, M.D.f 
and 

LINN J. BOYD, M.D., F.A.C.P.t 

The practical determinatioii of the presence or absence of 
an adequate circulation in various parts of the body is a 
common and tugent problem often involving a serious de- 
cision. Such questions constantly arise in several divisions of 
medicine. For example, it is vital for the surgeon to know 
immediately whether an adequate blood supply is available to 
a portion of the intestine after an incarceration has been re- 
leased. Inabilin- to answer this question correctly and rapidly 
means that a resection must be performed at times although 
It may unnecessarily complicate the operative procedure, and 
mcrease the hazard. Often it is dangerous to ligate vessels 
'vhen large tumors must be resected; severance of blood sup- 
ply may leave dependent parts of the intestine vuthout an 
available blood supply. A somewhat similar situation exists 
in the field of peripheral vascular diseases; the choice of a 
ate for amputation could be greatly simplified if the border- 
nne between adequate and inadequate blood supply could be 
detemuned. In the field of internal medicine, fluorescein 
otters an objecnve method for ascertaining the circulation 
time and facihtates the diagnosis of circulator}- failure, hvmer- 
w h\-pothyroidism and congenital cardiovascular ’ lesions 
the pnmar}' purpose of the foUowing remarks is to direct 
attention to these possibilities. 

* From the Department of Medicine, the New York Mea;,-,! r- n 
Flot^r and Fif* Avenue Hospitals (Aletropolimn HomM 

t Instmctor m Medicine, New York Medical CnlIprT,?Tti rvice). 
Avenue Hospitals; As^’t 

t Professor of Medicine, New York Medical CoIIpo-p ci TTospital. 

”■> oi-™' A. sSeTlS. 
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CLINICAL AND EXPERIMENTAL OBSERVATIONS 

Adequacy of Infesfinal Blood Supply after Release of Incarceration 

Qse I. IxavRCERATED Hernta.— K. W. was admitted to Metro- 
politan Hospital on November 11, 1941; two days earlier she had 
experienced sudden sharp pain in the lower right quadrant. The 
pain was intermittent and recurred everv* few minutes. At the 
dme of hospitalization it had diminished in intensit}’. She had 
not vomited and had passed a poorly formed stool on the day 
before admission. The pain started after a paroxx'sm of coughing. 

The past historx’- was uninformative except for an operation 
for an incarcerated hernia on the right side twent\' years ago. 

The examination revealed a sevenn’-three-year-old female 
^out pathologic findings save for die abdomen. There was 
marked direct and rebound tenderness in the right lower quad- 
rant, but no muscle spasm. An elastic mass was palpable about 
1 mch above the right inguinal ligament. This mass did not in- 
cr^e in size with slight coughing. No attempt was made to 
reduce in 

One per cent novocain was infiltrated locally by a staff sur- 
pon md an _8 cm. incision made. The round ligament was 
lorated and dissected free from the floor of the canal. A hard 
^pable mass was palpated extending along the round hgament. 
me pemoneum was opened in the floor of the inuuinal canal 
^d Ae contents of the hernia reduced from within.'lt consisted 
of mcarcerated omentum. 

^ cent solution) was inlected 
darkened. The omentum whose 
There V ^ 9u^oned was e.xposed under ultraviolet lio-fit. 
coiS,uemWL™^°°i°^ fluorescence from the suspected 
sectiorof rhe*^ circulanon was considered inadequate and tS 

iss >— *. 

appliance of rari- 

sains tho semm md fluorescein. Fluorescein 

oeH elements readilv absorb the Certain 

a Mnite section of tissue containing a smaifS'en- Sfr'eS 
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Ntttiire^ of Fhiorescem.-Flnorescem is resorcinolphthalein. 
It t readily available, inexpensive and nontoxic. Strauss^ ad- 
ministered it orally in doses of 1 gm. to test renal function 
without noting any deleterious effects; as much as 6 gm. has 
been given by mouth to stain certain parrs of the eye; no 
untoward symptoms follow although the skin may be stained 
yellow for twelve to thirty hours under those circumstances. 
Fluorescein is excreted unchanged in the urine. 

"I'^ffien examining the physical properties of fluorescein for 
possible use as a vital stain, we found it emits its strongest 
fluorescence when the source of hght has a wave length of 
3600 to 4000 Angstrom tmits. This is the region of long wave 
ultraviolet. This puiple light causes fluorescein to emit a gold 
to green fluorescence depending upon the hydrogen ion con- 
centration of the media in which the action takes place. In 
an acid solution the emitted light is yellow, while in an alka- 
line solution it is dull green. 

Technic of Test. —A simple mercurj' vapor lamp similar 
to that employed by mineralogists in fluorescence microscopy 
or in vitamin research is provided vdth a glass filter which 
absorbs most of the visible rays. The light beam is directed 
against the lips of the patient. The examination should take 
place, if possible, in a sUghtly darkened room. Two to four 
cubic centimeters of a S per cent fluorescein solution to which 
5 per cent of sodium bicarbonate has been added are injected 
rapidly into the antecubital vein. After the circulation time 
has passed, the part under observation (lips, tongue, gum, 
eyelids) suddenly acquires a greenish-yellow appearance. 
This end-point is sharply defined. I^Tien several obsen'ers 
are present, they rarely disagree more than one second 
on the moment it appears. If no subsequent examination 
is intended vdthin a short period, larger doses may be em- 
ployed for demonstration purposes. If the test is to be re- 
peated, the amount injected should not exceed 2 cc. and usu- 
ally the effect has dimim’shed sufficiently vdthin fifteen 
minutes to permit a second e.xanunation with a clear-cut re- 
sult. We have employed up to 12 cc. of the solution in a 
single intravenous injection and up to 15 cc. within nvo hours 
without any ill effects. 
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SEdiozs CO not st^hi homogeneoTisly like Tiniii}ared parts,^ prob- 
iblv o'^vics to ccDiiiarv spasm or tbrombosis, ^atorall} . further 
erpeiisnce triE be required to determine the d^ree of staining 
Escessarr before it be dennitely said that necrosis \rill not 
occur. These rednements must be left to surgeons who have 
more onportunhy to study this problem than internists. How- 
ever, many points can readily be ascertained. For example, in 
mo experiments with clamps the circulation was not restored 
after application of Payen clamps tor twentx' minutes. 

In eight gniTTv^k major branches of the superior and inferior 
mesenteric arterv- were obstmcted by clamps whose blades were 
covered with rubber. A situation similar to 7?:€se7Tt€rsc cjubol'-sni 
■was produced, and the events smdied after the intravenous in- 
jectfoa of fiuorescein. lUairunation revealed that many parts of 
the small intestine were unaSected. since an excellent collateral 
circulation exists. It was nec^an." to clamp the main branches 
at their origin from the superior mesenteric arrety to obtain 
total failure of fluorescence in the dependent portions of the 
borveL A wedge-shaped area, very distinct amid the green fluor- 
Escence is produced with its tip toward the points of vascular 
occluflon when the mesenterv-' is unfolded. The large bowel 
seems to possess fewer collaterals ^ce clamping, even of small 
arteries, nearly alwav'^ caused a total or subtotal loss of fluores- 
cence after intravenous injection of the dye. If the clamping is 
discontinued after a short time, fluorescence immediately re- 
appears. 

Since the human intestine readily Helds an intense fluorescence 
after the injection of 3 to 4 cc. of a 5 per cent solution, the re- 
sults obtained in animal experiments can be transferred to human 
surgerv- and the method may offer considerable assistance in 
suspected b^inning gangrene of the bowel and in mesenteric 
infarction. 


Adequacy ol Blood Supply in Peripheral Vascular Obstruction 

CvsE n. Dubetic Gaxgrexe of Left Foot.— B. C. was ad- 
mitted August 7. 1941. for a lesion on the left foot. One week 
pres-iously she had noticed a dark spot on the sole of this foot 
which soon broke dovsTi and extended. The foot was dressed at 
a clinic but the area enlarged and she became unable to walk. 

diet was raAer well controlled and she had been takincr 20 
units Oi protamine zinc insulin each dav. ° 

On adi^on there was a dr>- lesion on the left sole approxi- 

bv ^'d^oS^ri^ quarter;_this necrotic area was surromded 
D. a discolored ring approximately tnrce its size. On \ucnist 
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« observed ^^^th the aid of a Jow power microscope after 
intravenous mjecoon, one readily can watch the stain enter 
the arter>- pass the capillaries, stain the surrounding tissue 
and return through the vein. The time elapsing between the 
appearance of the stain in the arter}' and its appearance in 
me vein represents the local circulation time in this district. 
U'loreover, the method offers a means of determining the in- 
fluence of drugs on the peripheral resistance in a given area. 

Experlmext.vl Studies. — After intravenous injection of fluor- 
escein, the human and animal intestine is deeply stained owing 
to its rich blood supply. For experimental purposes, surgical 
conditions were created in the intestines of nvelve rabbits in that 
the blood supply was parti}' or completely obstructed from parts 
of the bowel. 


Xo. of 
.■totmals 

1 Duration of 
Incarceratitm 
fiXinutes' 

Restoration of 
Circulation, 
Complete 

1 

Restoration of Circulation, Partial 

1 

60 

-f 


2 

ISO 



I 

220 



1 

220 


Patchv fluorescence. 

2 

255 


Xo restitution after SOO minutes 


In seven animals a loop of small intestine was sb’pped through 
a narrow rubber band so that the blood supply was entirely 
interrupted. After intravenous injection of 0.2 cc. of a 5 per cent 
fluorescein solution, all parts of the intestine emitted a golden- 
green light under the influence of the ultravioler lamp e.xcept 
the incarcerated part which remained purple. The incarceration 
was released after different intervals of time and fluorescein was 
reinjected. It could easily be demonstrated how important the 
time factor is on the restitution of circulation of a prerionsly 
incarcerated segment. These results are summarized in the tabu- 


lation. 

These results indicate, under the conditions of the experiment. 
that four hours of interruption of the bowel circulanon arc 
required to produce a lesion with lasting local failure of the cir- 
culation. Incarcerations of a shorter duration, upon release, im- 
mediatelv permit the emission of t}-pical light after an injec- 
tion of "fluorescein. However, in these cases the mcarcerat 
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The ann-tongue rime can be esrimated by the development 
of a bitter taste after the injection of sodium dehydrocholate. 
Saccharin^- has been utilized for the same pyirpos^ the appear- 
ance of a sweet taste consrituring the end-point. Magnesium sul- 
fsie^ and calcimn preparations depend upon, the development or 
a sensation of heat. The major objection to these substances is 
that the end-points are subjective. Death® has been reported after 
the use of ether and saccharin to determine the so-called lung 
drcolarion time. The use of calcium may be extremely dan- 
gerous in disitalized patients.* Sodium cyamde may cause sxti- 
cops and respiratorv arrest.® Other agents produce venous throm- 
bosis at the point of injection. LobeUne® fails to evolce a response 
in some patients. 

Among the so-called objective methods a few deserve men- 
don. The inhalation of carbon dioxide^® provides a lung-brain 
time; while objective, it requires considerable equipment and can 
scarcely be performed in children or unconscious subjects. The 
emplo\-ment of radioactive substances in one arm and their de- 
tection in the opposite extremitt' by means of a sensitive elec- 
troscope^ involves a large amount of apparatus which cannot 
be brought to the bedside. The more recent suggestion to use 
histamine^ and to watch for the appearance of a facial flush 
seemed rational. Unfortunately, me like others have had un- 
pleasant accidents with it in patients v\*ith bronchitis, bronchial 
Esthma. pulmonary’ emphysema, and severe myocardial damage. 


Koctf ^ injected fluorescein into one arm vein and observed 
the appearance of fluorescent serum in blood collected from 
the oppotite arm at 5-second intervals. The procedure is com- 
plicated and not ver>' accurate. Subsequently Hirth and Ellin- 
demonstrated the presence of fluorescein in the Iddney 
ot a frog under a lom power microscope after the dye had 
been injected into a l}Tnph sac. Stimulated by these observa- 
nons me tried to demonstrate directly the pr^ence of fluores- 
^ tismes of man and ani m als after the injection of 
the substance into the antecubital vein. 

M e do not intend to describe at this rime the detailed re- 
^ts in the 256 cases examined. Eght\--nine normal adults 
Jove the age of ^^-ent^- had an average arm-Up rime of 17 1 
IT?' ^ Wghest vJnes were l i % si! 

nds tespecasely. AH paaents ss-ere examined in the recum 

ee“K seUirsS'"' ^ 

--4 cc. Speaai care mas taken to eliWate 
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13 a femoral vein ligation and debridement of the infected area 
on the foot was done in the surgical dirdsion. The posterior dfaial 
puke returned after these procedures. By October 13 the ul- 
cerated area had pracdcall}’- healed; a moist area about 0.25 cm. 
in diameter remained. 

On November 15, 5 cc. of 5 per cent of fluorescein was in- 
jected intravenously, the room was darkened, and the ultraviolet 
light directed at first to the dorsum of the foot up to the lower 
half of the tibia. Clear fluorescence of the skin was noted over 
the entire leg up to a line 2 cm. above the ankle. Below this 
there was a wedge-shaped area which extended down to and in- 
cluding the middle toe, indicating a considerable reduction of 
the blood supply in this area. The sides of the foot yielded good 
fluorescence. 

The method permitted the diagnosis of a markedly im- 
paired circulation on the dorsum of the left foot including 
the middle toe. 

Experime>*tal Stuutes.— The skin of our experimental ani- 
mak (rabbits) does not become fluorescent as readily as the 
mucous membranes and the intestines do. The stratum comeum 
seems to absorb much of the ultraviolet rays so that only small 
amounts reach the capillaries to excite fluorescence there. How- 
ever, four to ten minutes after the injection of the dye, the cells 
themselves are sufficiently stained to yield a more or less intense 
fluorescence. Old scar tissue, on the contiaT}\ remains purple 
while the surrounding skin k yellou'-green. We have ligated the 
left iliac arterj' belou' the bifurcation and have seen the entire 
skin of the animal emit an intense greenish light four minutes 
after the injection of 2 cc. of fluorescein intravenousl}^ rvhile 
the skin of the left hind leg remained purple; the line of demar- 
cation k very sharp. Further experiments are in progress, but 
sufficient observations have accumulated to merit the attention 
of other observers, for thk field seems most promising. 

Circulation Time 

12(^6 possess much more evidence in this direction' than in 
the preceding applications which may be of greater interest 
to surgeons than to intermsts. It is generally known that a 
wide variet}’’ of substances have been employed to determine 
the circulation time and it seems probable that the multi- 
plicity of methods is indicative of the dissaosfacDon wnth 

most of them. 
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The arm-tongue rime can be estimated by the development 
of a bitter taste after the injection of sodium dehydrocholate. 
Saccharin* has been utilized for the same p^ose. the appear- 
ance of a street taste constituting the end-point. Magnesium sul 
fate® and calcium preparations depend upon the development of 
a sensation of heat. The major objection to these substances is 
that the end-points are subjective. Death® has been reported after 
the use of ether and saccharin to determine the so-called lung 
drcnlation rime. The use of calcium may be ejrtxemely dan- 
gerous in digitalized patients.^ Sodium cyamde may cause syn- 
cope and respirator}* arrest.® Other agents produce venous throm- 
bosis at the point of injection. Lobeline® fails to evoke a response 
in some patients. 

Among the so-called objective methods a few deserve men- 
tion. The inhalation of carbon diovide*® provides a lung-brain 
dme; while objective, it requires considerable equipment and can 
scarcely be performed in children or unconscious subjects. The 
einplo}*ment of radioactive substances in one arm and their de- 
tection m the opposite e.vtremit}* by means of a sensitive elec- 
troscope*^ involves a large amount of apparatus which cannot 
be brought to the bedside. The more recent suggestion to use 
Idstamine*^ and to watch for the appearance of a facial flush 
seemed rational. Unfortunately, we like others have had un- 
pleasant accidents with it in patients with bronchitis, bronchial 
^tthma. pulmonary emphysema, and severe myocardial damage. 


Koch*® injected fluorescein into one arm vein and observed 
the appearance of fluorescent serum in blood collected from 
the opposite arm at 5-second intervals. The procedure is com- 
plicated and not vet}* accurate. Subsequent!}* Hirth and Ellin- 
ger** demonstrated the presence of fluorescein in the Iddney 
of a frog under a low power microscope after the dye had 
been injected into a l}-mph sac. Stimulated by these observa- 
Uons we tried to demonstrate directly the pr^ence of fluores- 
cem m the tismes of man and animals after the injection of 
the substance into the antecubital vein. 

M e do not intend to describe at this time the detailed re- 
ex^ed. Eaght>--mne normal adults 
tu-enn- had an average arm-lip time of 17 1 
^ highest values were 15 and 20 sec- 
nds respecnvel}-. AH patients were examined in the recnm 

CC. Special care was taken to eliminate 
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au} indivadual presented any sign of h)^erthyroidism 
despite a normal metabolic rate. 

The direct duorescein method was employed to determine 
the circulation time in seventj'-eight patients \nth cardiac 
future or beginning cardiac failure. The range of circulation 
time in this group was 20 to 68 seconds, iiuth an average of 
:>9 seconds. Eight patients did not shoiv a prolonged circula- 
tion time despite apparent failure. In severe failure we usu- 
all}’' increased the amount of dye to 3—4- cc. to compensate for 
the dilution resulting from the slow circularion time. In some 
cases the lips were extremely dry and furred uath a browi 
coating, which prevented the appearance of a clear end-point. 


Day of 

Hospitalization 

Treatment 

Pulse Rate 

Basal 

metabolic 

Rate 

Circulation 

Time 

(Seconds) 

3 

Bed rest 

116 

4-51 

7 

7 i 

Bed rest 

104 

-i-4S 

s 

17 

Lugol's 9 days j 

90 

4-32 

10 

24 

Lugoi's 16 da>-3 

90 

-419 

10 

25 

Subtotal 





Thj-Toidectomy 




32 

Bed rest 

96 

“T y 

10 

id 

Out of bed 

90 

-r 4 

n 

60 

At home 

S6 

+ 4 

16 

90 

At home 

90 

+ 6 

16 


In these cases the tongue or the mucous membrane of the 
mouth could be used. 

Thirty-six cases of h>'perthyroidism u'ere examined; the av- 
erage circularion rime tvas JO.6 seconds. None of them 
showed a circularion rime of more than 14 seconds and the 
shortest rime was 7 seconds. The circularion tune is a vert’ 
sensirive rest for hyperthyroidism and this decrease persists to 
some e.xrent after the basal metabolic rate has returned to nor- 
mal under treatment. It often requires several weeks after a 
subtotal thyroidectomy before the circulanon time returns to 

\his point is demonstrated by the above hgures 
were obtained in a voung woman t%vent>'-seven yeare of ag . 
iSne Les of h}TOth>^oidism were followed connnuoush 
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and the circularion time tras found slightly or markedly pro- 
longed b all except one. The average in this group amounted 
to 26 seconds. 

SUMMARY 

1. Fluoresceb is nontoxic, mexpensire, readily available and 
devoid of untoward effects even when used in large dosK. 
Its presence b the tissues can be easily detennbed by its 
fiaorescence under ultraviolet light. Accordbgly, a method 
is available for the determbation of the general or local cir- 
ccdation time, and for establishbg the presence and adequacy 
of local cbculation. In regard to the first it is an objective 
method devoid of the defects of other procedures; in respect 
to the second it seems to possess greater delicacy and wider 
udlitt- than the bjection of radiopaque substances whose field 
of application is naturally rather limited. 

2. The new objective method for determinbg the circula- 
tion time belds the foUowbg values: Normal adults range 
from 15 to 20 seconds with an average of 17.1 seconds in 
eighn'-nbe patients; m cardbc failure the time varies from 
20 to 6S seconds (average 39) although 10 per cent of sev- 
enn'-eight patients had a normal readbg; hyperthyroidism 
was always associated with a shortened circulation rime. 7 to 
14 seconds (average 10,6 seconds b thirtj'-sis cases). Neither 
Lugol’s solution nor operation immediately 'induce a rever- 
sion to normal despite a favorable influence on the basal meta- 
bolic rate by these measures. Eight of nbe cases of hj’pothy- 
roidism showed a prolonged circulation time of 21 to 34 sec- 
onds (average 26 seconds). 

3. Although the dye can be used to determbe the circok- 
Don time b all n'pes of experimental animals ■u-irhouc recourse 
to anesthesia and hence permits studies of the penueabilin' 
of vessels under the influence of drugs, this has not been dis- 
cussed b this clinical paper. 

4. The mtestbe of experimental animals and man shows an 
'intense fluorescence after the btrarenous bjection of fluores- 
ceb and ultraviolet illumbation of the btestbe. Incarcerated 
portions of the bowel do not give this emission and the ade- 
quacy of the blood supply to be viscus, after liberadon from 
mcarceranon. can be immediately ascerrabed. Clamping of 
the mesentenc arteries may cause infarcrfon which can be 
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any individual who presented any sign of hj^erthyroidism 
despite a normal metabolic rate. 

The direct fluorescein method was employed to determine 
the circulation time in seventy-eight patients with cardiac 
f^ure or beginning cardiac failure. The range of circulation 
time in this group was 20 to 68 seconds, with an average of 
39 seconds. Eight patients did not show a prolonged circula- 
tion time despite apparent failure. In severe failure we usu- 
ally increased the amount of dye to 3-4 cc. to compensate for 
the dilution resulting from the slow circulation time. In some 
cases the lips were extremely dry and furred with a brown 
coating, which prevented the appearance of a clear end-point. 


Daj- of 

Hospitalization 

Treatment 

Pulse Rate 

Basal 

Metabolic 

Rate 

CiimhUon 

Time 

(Seconds) 

3 

Bed rst 

116 

-rSl 

7 

7 

Bed rest 

104 

-t-4S 

s 

17 

Lusol’s 9 davs 

90 

-r32 

10 

24 

Lugol’s 16 daj-s 

90 j 

-f-lb 

10 

25 

1 Subtotal 





ThjToidectomy 




32 

Bed ret 

96 

- 1 . 7 

10 

46 

Out of bed 

90 

-1- 4 

11 

69 

At home 

S6 

4 

16 

90 

At home 

) 

90 

-r 6 

16 


In these cases the tongue or the mucous membrane of the 
mouth could be used. 

Thirty-six cases of h>’perthyroidism were examined; the av- 
erage circulation time was 10.6 seconds. None of them 
showed a circulation time of more than 14 seconds and the 
shortest time was 7 seconds. The circulation time is a veri 
sensitive test for hyperthyToidimi and this decrease persists to 
some extent after the basal metabolic rate has remmed to nor- 
mal under treatment. It often requires several weeks after a 
subtotal thyroidectomy before the circulation tune returns 

This point is demonstrated by the above fibres 
were obtained in a young woman twenty-seven years o ; 
cases of h>-pothyroidism were followed conmuousi, 







RECENT advances IN OPHTHALMOLOGY OF 
GENERAL INTEREST* 

BRITTAIN FORD PAYNE. M.D.. F.A.C.S.t 

The progress of ophthalniology iu the past few \ ears 
pares favorablv ttith diac of all other branches of medicine. 
At least two new surgicil procediure.s arc being developed 
for the cure of hopeless blindness resulting from corneal scars 
and retinal detachments. The introduction of sulfanilamide 
and its derivatives has contributed much to the alleviation of 
trachoma and ^<eisserian infections. Ccrtiin vitamin prepara- 
tions have proved their worth in v;nrious pathologic involve- 
ments of the eye. Aside from the widely publicized measures 
inst mentioned, there has been steady progress in the study of 
the eye in relation to gener.tl disease. There is a new appre- 
ciation of functional testing and the application of ccrt.iin 
measures to alleviate eycstniin and improve reading ability. 
So many articles have been written about corneal grafts, ret- 
inal detachment operations, sulfanilamide and vinnnins that 
only a few paragraphs will be devoted to them. The tendency 
of most textbooks to avoid common eye lesions, whether asso- 
ciated with trauma, general or local disease, calls for a review 
of some of these conditions. 


TRAUMATIC LESIONS AND THEIR CARE 


Foreign Bodies 

The most common traumatic lesion of dae eye is the em- 
bedding of a foreign body on the cornea or rarsits. If the for- 
eign body is on the rarsus, it may be removed with an appli- 
cator by everdng dae eyelid. If it is enabedded in dae cornea 


* From the Depurment of Ophthalmolosrt*, New York 
Bdletmc XiedicaV Schoof, nnd the Kew York %c and Ear Infintiarv ' ' 
jAsststant Clinical Professor of Ophthalmolosif. >Je\v York 
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demonstrated by the absence of fluorescence in the area af- 
fected. The importance of these observations hardly repuires 
emphasis. 

Finally the skin can also be made fluorescent and the 
portions of the extremities not supplied by blood remain dark 
rather than fluorescent. The application of this diagnostic aid 
in peripheral vascular disease has been shown by an illustra- 
tive case of diabetic gangrene. 
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severe contusions. Considerable experience is necessary to de- 
termine the t>’pe of treatment to be followed in these cases, 
and frequendy an eye is lost in spite of most s killf ul attention. 

Minor blows on the eyeball may cause some redness, photo- 
phobia and mild iritis. The e 3 'elid may be swollen and careful 
examination by means of fluorescein maj’’ show a corneal 
abrasion. If the cornea shoxvrs a stain after the instillation of 
fluorescein, followed b)’^ irrigations vidth normal saline solu- 
tion, It is almost imperative to applj’’ an antiseptic ointment 
and close the eye xmth a snug dressing. The use of a mydri- 
auc is debatable. If it is definitely determined that the intra- 
ocular tension is normal and there is little or no hemorrhage 
in the anterior chamber, the use of a 2 per cent solution of 
homatropme may reheve most of the pain and hasten the re- 
covery. If the injured eye shows evidence of glaucoma or 
na^ning, anj- and aU mj’'driatics are contraindicated. 

The presence of severe iritis, massive hemorrhage into the 
antenor chamber, secondary glaucoma, or detachment of the 
renna ^ally requires hospitalization, and every attempt 
snould be made to keep the patient in bed with the eyes at 
aosolute rest. Foreign protein therapy for traumatic iritis has 
een advocated by some clinicians and criticized by others- 
and m many cases, the application of heat may cause a dan- 

foUowed by glaucoma and loss of 
usp V f sedatives, complete rest and guarded 

Tr hP^""P proteins may constitute the treatment for iritis 
residr^f^^®^ anterior chamber. Glaucoma as a 

of trauma frequently causes the loss of sight and the 
inal removed because of intractable pain Ret- 

^ detachments require hospitalization and operation bv an 

possible spontaneous reattachment, which is rare. ^ 

COMMON INFECTIONS OF THE EYELIDS 

common infections of the evelid^ a,- u 
hordeohim and the chalti-in-,? -TLo u j i eyeuds are the 

“ Ji: 
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Considerable dexcericy, sufficient light, local anesthesia and 
proper instruments are needed to insure clean removal with 
the le^ possible damage to adjacent tissues. After a foreign 
body is removed, a drop of 2 per cent homatropine solution 
shoidd be instilled to relax the iris and ciliary* body. An anti- 
septic ointment should be used and the eye should be closed 
with a dressing. If the crater left by the foreign body is super- 
ficial, the dressing may be removed on the following day but 
it is often necessary to keep the eye closed for several days. 
Deeply embedded foreign bodies often cause scars and there 
is always danger of infection which may alter the treatment 
entirely. Intra-ocular foreign bodies do not fall mthin the 
scope of this paper and should receive the immediate attention 
of an ophthalmic surgeon. 

Abrasions of fhe Cornea 

Abrasions of the cornea are difficult to see but are very 
painful. The instillation of a drop of 2 per cent fluorescein, 
followed by copious irrigations of normal saline solution, will 
show the extent of the lesion. If the abrasion is caused by a 
fingernail, dirty* cw'ig, piece of chaff, edges of newspapers or 
contaminated objects, there is considerable danger of infec- 
tion. A comeal ulcer may form and require heroic measures 
to save the eye. A clean abrasion may be treated by the in- 
stillation of a my*driatic with an ointment and closing the eye 
with a dressing until the area fails to stain with fluorescein. 
The dressing should be changed every twenty-four hours un- 
til healing is assured. If an infected ulcer should develop, the 
ey*e should be left open and treated with atropine solution, 
hot applications and antiseptics. 

Confusions of the Eyeball 

Contusions of the ey*eball should be treated with great re- 
spect because of the comph’cations that may* arise. It is pos- 
sible for dangerous hemorrhages to occur, and practically all 
cases exhibit some degree of traumatic iritis. Secondary glau- 
coma, catSiract formation, detachment of the retina and other 
complications may^ characterize the damaged ey*e. It is not 
uncommon for total blindness and even enucleation to follow 










^ '.^ '~~~~,~^ --'— ^ — T. .rr. A-^op'.nc A^a Kol unnou- 

-~ ^a' t^Ass: sy^r-aolngisni: Ana oi'iIuHaI- 

-f^trncnr snonia be S;Ani\ka Ana 

.‘^— ^:p5 cr= sires^ i: the vi^r.on is ro be prcsei\-evl 
-C— \vttb n cnnvsc of Avsenioas 
!t!r *£,- s?’-ochete hAs rcAohea such a noin^ 

mrecson n-ul net he temporariln ActivAina, 



956 


BRITTADf FOIID PAYXE 


ful and require the same general treatment. As in most acute 
infections, it is often \tise in the beginning to use cool ap- 
plications and bland antiseptic ointments in an effort to abort 
the proems. If the condition progresses, it is wise to use hot 
fomentations followed by incision, if drainage does not occur 
spontaneously. A vigorous effort should be made to improve 
the general health of the patient by means of proper rest, 
hygiene, food, vitamins and autogenous vaccines. 

Chronic blepharitis is one of the most resistant lid infec- 
tions Atdth which the ophthalmologist has to contend. It is 
characterized by ra\t% scaly, mildly ulcerated lid margins 
which have a tendency to bleed when the scales are removed. 
The condition is often helped by removal of the scales %vith 
peroxide of hydrogen or alcohol, followed by the application 
of 3 per cent iodioe. A mild astringent collyrium, such as 
% per cent zinc sulfate solution, should be used at home. 
Mercurial ointments should be avoided immediately after the 
use of iodine. A^tamin A and D ointment is efficacious in the 
hands of some chnicians and all efforts should be made to 
improve the general condirion of the parienr. 

CONJUNCTIVITIS 

The common types of conjuncriritis vat)' according to the 
geographic location. It is possible that trachoma is the dom- 
inant type in certain areas in the southwest, whereas “agri- 
cultural conjunctivitis,” as described by Gifford and Patton,’ 
may feature certain areas in the middle west. i\Iild forms of 
staphylococcic and pneumococcic conjuncrivitis are common 
in the eastern states. 

The successful treatment of trachoma with sulfanilamide 
was verified by Gradle* and his co-workers in Illinois in 1939 
and corroborated by Thygeson,® who advocated substantial 
doses in the earlier stages of the disease. It has been obsenxd 
that smaller doses over a longer period of rime are of con- 
siderable help in old cases. Great caution should be obsenxd 
in the administration of the drug because serious and some- 
times fatal complications may result from alteration of the 

blood picture. _ r j • t. 

Inclusion blennorrhea, which may be confused vnth gonor- 
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Uyers and destroys the funcrion of the rods and cones after 
a period of time. The condition may be relieved by diathermy 
operations as advocated by Gradle^ and A^'alker.’^® Opera- 
tioas for retinal detachment are not ideal but tvith continuous 
irnprovement in technic considerable relief is given many 
hopeless cases. 

Traumaric detachments of the retina in young individuals 
osnally respond better to surgery than those occurring in 
older persons. The location and correction of the retinal tear 
irith a diathermy needle has great influence on the final out- 
come. A separation of the retina may occur at any age and 
be the result of a most inn ocuous cause. The condition has 
been observed after a sneeze, pat on the back or sudden strain. 
There is usually a weakness or disease of the retina which per- 
mits the detachment, and operation is the only hope for 
testoration of sighu 


VITAMINS IN OPHTHALMOLOGY 

The role of vitamins in the treatment of eye diseases is dis- 
puted but it is conceded by most ophthalmologists that all of 
the vitamins are needed by the eye and are usually included 
mwell balanced diets. Massive doses of Vitcnnm A cause im- 
provement of such symptoms as photophobia and color ap- 
preciatioiL Congenital color blindness is not improved by any 
of the vitamins. Vitamin B and its fractions are valuable in the 
treatment of toxic amblyopia and affections of the cornea 
caused by deficiency states. Preoperative administration of 
C lessens the possibility of hemorrhage during and 
after surgical interference. It has been found variable in cata- 
ract and glaucoma surgery- at the New York Eye and Ear 
Infirmary Numerous investigations have shown that vita- 
mins are important in many eye diseases but considerable 
"ork is necessary- to evaluate their complete worth. 


STRABISMUS 


The study of strabismus during the past few vears has been 
^Uy aided by the development of new instriunents to test 
the msion faculty and stimulate the ey-es with exercises 

of fc dominant eye and orthopdc eyemtbes^Tv n« 
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Keratitis -uiith acne rosacea is improved by riboflavin, ac- 
cording to Johnson and Eckhardt.^® Other forms of keratitis 
show improvement with the use of vitamin B complex. 

Dendritic keratitis is caused by a filtrable virus and best 
created by curettage and the application of tincture of iodine 
uith local anesthesia, according to Gunderson.^^ The cornea 
is usually insensible to light touch, the lesion resembles an 
arborization beneath the epithelium. \'itamin A ointment and 
atropine are useful in the treatment. 

Herpes zoster ophthalmicus may cause glaucoma or iritis 
if the cornea is involved. Considerable skill and judgment arc 
necessar>' when such complications arise. The eye should be 
treated with normal saline irrigations, bland ointments and 
rmld antiseptic solutions. The use of mydriarics should be 
guarded. Foreign protein therapy is advocated b\' some 
ophthalmologists. 

CATARACT 

The causes of cataract formation are still under discussion 
and no appreciable advance has been made in the medical 
treatment for lens opacities. It is observed that patients suffer- 
ing from diabetes or nephritis usually develop cataractous 
changes. The administration of reducing drugs such as di- 
nitrophenol and the prolonged inhalation of certain vapors 
may cause cataracts. It is possible that the elimination of cer- 
tain foci of infection and the correction of systemic disease 
may arrest the development of lens changes. Most ophthalmic 
surgeons insist on thorough physical and chemical studies be- 
fore an operation is performed. 

The choice of operations for cataract depends on the indi- 
cations presented by the patient. In many cases the intracap- 
sular method may be used but there are definite contraindi- 
cations such as high myopia, prominent eyeballs and increased 
intraocular tension. In complicated cases it is often utise ro 
perform the operation in n^'o stages utith capsulotomj'. 


DETACHMENT OF THE RETINA 

The retina may become separated from the choroid by 
trauma or disease. An albuminous fluid lies between the trvo 
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The object in the treatment of squint or cross-eyes is to 
pnke the two eyes work together as a single unit. Normal 
rttindiials are able to compose the separate images of the wo 
a single mental picture. They are able to appreciate 
'^stance and depth. The cross-eyed person cannot fuse the 
W) mental images and has poor judgment of disrance. A child 
tm^y develops the facult\' of fusing the two images fairly 
^y a life. Most authorities agree that fusion develops be- 
lore tee age oi sis or seven and rarely after that age. It is 
c-i.ea detecrive if developed later in life. A test for fusion 
-'-oald be included in the first examination of the child, which 
s-omd be performed before the ages of five or six- 
ain some instances, it is wise to straighten the eyes by means 
*■' St an early date. In others, if an operation is indi- 
It is wise to wait until after the age of seven. Suigerv- 
-5 considered until ever>' effort is made to correct the 
by glasses, exercises or other treatment. If glasses are 
u several months. Exercises 

'-t_. P’^^scribed and a patch worn over one eye if neces- 
^ noasuigical treatment is exhausted and’ it becomes 
parents should select an eye phvs- 
^ who has had adequate experience in eye surgerv*. The 
" dangerous one but requires" consider- 
V '^sUy require general anesthesia 

Ic^^i ^ operated on as young as five or six under 

fi. ™jch better to operate under local anes- 

sre al-nn^ 1 possible. Operanons to straighten cross-eves 
“ittosi. always successful. 


reading problems-.^ 
and mu«:ul^ coordination are necessan- for 
enviroSSJ ,vr° proper 

-ralable. The mechanics of readiie shouhlT ? ?'■* 

technician familiar nith the rario^ p^S^^nJ 
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cure strabismus but a better interpretation of the condition is 
available for the eye surgeon. 

Strabismus may be hereditary, psjxhic or caused by the 
lack of fusion. Approximately 50 per cent of the cases may be 
helped or cured vith properly fitted glasses and orthoptic 
exercises. By first grade fusion is meant the abiliy to super- 
impose the image of the right eye wth that of the left eye and 
obtain a single mental picture. Second grade fusion is super- 
imposition wtith some perspective, or the abih'y to fuse the 
rum images and appreciate where the objects are located in 
space. Third grade fusion is instantaneous appreciation of per- 
spective or tnie stereoscopic vision. 

True stereoscopic vision is ideal and is the goal we all seek 
in the treatment of cross-eyes. It is most important in aviation, 
motoring, art, architecture, sports, and vocations requiring 
precision. Children with muscle imbalance and fusion diffi- 
culty usually suffer from headaches, eyestrain and inability to 
judge distances. The trouble may not be discovered until a 
thorough examination is performed by an eye physician. Cor- 
rective lenses and exercises may help the child so much that 
glasses may be discarded after a rime. 

Most authorities agree that every child should be examined 
by a competent eye physician before the school age. Such an 
examination may indicate what is to be expected of the child 
in school and whether there is any tendency for the eyes to 
cross or become strained. The routine examination usually 
includesri® 

1. An accurate estimation of the vision of each eye separately 

and together. 

2. Muscle testing to see v hether there is any tendency for the 

eyes to cross. 

3. Stereoscopic tests to determine the degree of fusion of the 

images of the two eyes. 

4. Examination of the eyes to eliminate granulated eyelids. 

tearing, scars and other conditions. 

5. Measuring the eyes after using drops to relax the pupils. 

6. Examination of the interior of the eye to see that no dis- 

ease is present, 

7. Prescription of correct glasses if necessaty. 

8. Exercises if indicated. 
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The object in the treatment of squint or cross-eyes is to 
nuke the tvo eyes work together as a single unit. Normal 
mdividnals are able to compose the separate images of the nvo 
eyes into a single mental picture. They are able to appreciate 
distance and depth. The cross-eyed person cannot fuse the 
nro mental images and has poor judgment of distance. A child 
i^ally develops the faculty* of fusing the two images fairly 
farly in life. Most authorities agree that fusion develops be- 
fce the age of six or seven and rarely* after that age. It is 
often defective if developed later in life. A test for fusion 
s ould be included in the first examination of the child, which 

- onld be performed before the ages of five or six. 

In some instances, it is wise to straighten the eyes by* means 
0 surgery at an earty date. In others, if an operation is indi- 
cted, It is -n-he to wait until after the age of seven. Surgery 
^ never considered rmtil every* effort is made to correct the 
j ^^^^ses or other treatment. If glasses are 

u for several months. Exercises 

san- Tf ^ if neces- 

n?;.' ^ ^ Iionsurgical treatment is exhausted and’ it becomes 

parents should select an eye phys- 
ODeran- adequate ex-penence in eye sureen*. The 

able sS V?/ dangerous one but requires co'nsider- 

bntso^’ha^el! anesthesia 

tbesi^XT ^ It better to operate under local anes- 

- roSXa'sC^^^^^ 
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cure strabismus but a better interpretation of the condition is 
available for the eye surgeon. 

Strabismus may be hereditary-, psychic or caused by the 
lack of fusion. Approximately 50 per cent of the cases may be 
helped or cured udth properly fitted glasses and orthoptic 
exercises. By first grade fusion is meant the ability to super- 
impose the image of the right eye vith that of the left e.ve and 
obtain a single mental picture. Second grade fusion is super- 
imposition -tt-ith some perspective, or the ability to fuse the 
two images and appreciate where the objects are located in 
space. Third grade fusion is instantaneous appreciation of per- 
spective or true stereoscopic vision. 

True stereoscopic vision is ideal and is the goal Ave all seek 
in the treatment of cross-eyes. It is most important in aviation, 
motoring, art, architecture, sports, and vocations requiring 
precision. Children with muscle imbalance and fusion difii- 
culty usually suffer from headaches, eyestrain and inability to 
judge distances. The trouble may not be discovered until a 
thorough examination is performed by an eye physician. Cor- 
rective lenses and exercises may help the child so much that 
glasses may be discarded after a time. 

Most authorities agree that every child should be exainined 
by a competent eye physician before the school age. Such an 
examination may indicate what is to be expected of the child 
in school and AS’hether there is any tendency for the eyes to 
cross or become strained. The routine examination usually 
includesff^ 

1. An accurate estimation of the vision of each eye separately 

and together. 

2. Muscle testing to see tAhether there is any tendency for the 

eyes to cross. 

3. Stereoscopic tests to determine the degree of fusion of the 

images of the two eyes. 

4. Examination of the tyes to eJinunate granulated cy elids, 

tearing, scars and other conditions. 

5. Measuring the eyes after using drops to reixx the pupils. 

6. Examination of the interior of the eye to see that no dis- 

ease is present. 

7. Prescription of correct glasses if necessan’. 

8. Exercises if indicated. 
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The object in the treatinem of squint or cross-ej^ is to 
make the nro eyes Hork together as a single unit. iSorma 
iadividuals are able to compose the separate images of the Dvo 
eves into a single mental picture. They are able to appreciate 
dkance and depth. The cross-eyed person c^ot “e 
two mental images and has poor judgment of distance. A cmd 
usuallv develops the facult>- of fusing the two images fairly 
early "in life. .Most authorities agree that fusion develops be- 
fore the age of sis or seven and rarely after that age. It is 
often defective if developed later in life. A test for fusion 
should be included in the first examination of the child, which 
should be performed before the ages of five or six. 

In some instances, it is wise to straighten the eyes by means 
of niTgery at an early date. In others, if an operation is indi- 
cated. it is tvise to wait until after the age of seven. Surgeiy 
is never considered until every efiort is made to correct the 
squint by glasses, exercises or other treatment. If ghsses are 
needed, they should be worn for several months. Exercises 
should be prescribed and a patch worn over one eye if neces- 
sary.'. If ail nonsurgical treatment is exhausted and it becomes 
necesar}' to operate, the parents should select an eye phys- 
ician who has had adequate experience in eye surgery. The 
operation itself is not a dangerous one but requires consider- 
able skill. Small children usually require general anesthesia 
but some have been operated on as young as five or six under 
local anesthesia. It is much better to operate under local anes- 
thesia, whenever possible. Operations to straighten cross-eyes 
are almost alwavs successful. 


READING PROBLEMS15 

Good vifion and muscular coordination are necesarv for 
rapid assimilation of printed matter. Adequate light, p'roper 
environment ability- to concentrate, and good mental and 
physcal h^th are needed for reading. If the above factors 
-ue fm-orable, there is hope that, by proper correction of re- 
iracuve emm and orthopnc training, the patienc mav be- 

good remedial treatm'ent is 
.. ai able. The mechamcs of reading should be directed bv 
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mental phases of reading. If the ophthalmologist has given 
the patient the best glasses possible and has increased the 
amplitude of fusion to allow for good reading, he should be 
content to hare remedial training directed by one more expert 
in that field. It is often necessary for the ophthalmologist to 
continue observations and 'exercises v'hile remedial training 
is in progress, and it is most important for him to cooperate 
until results are attained. 

Comparatirelt’’ few people hare normal vision in tvcry 
detail. A person may be able to see perfectly in die distance 
with both e)’es but less than normal when using each eye sep- 
aratel}^ A^arious errors of refraction influence visual acuity 
for both distance and near. If the errors of refraction are great 
enough and are not corrected properly, the patient’s reading 
progress is impeded. Proper attention should be devoted to 
possible size difi’erences of the retinal images and the condi- 
tion of the intrinsic and e.xtrinsic ocular muscles. 

Gootf imisciiUr coordination is necessan* to make an efii- 
cient reader. “We often fail to appreciate that there are intrin- 
sic as well as e.xtrinsic ocular muscles wliich have to work in 
perfect harmony to attain good binocular single vision. A dis- 
turbance of the function of any one of these muscles may be 
enough to affect seriously the ability to digest printed ma- 
terial. A’aciations in the near-points of accommodation and 
convergence, ■ndth consequent fatigue, play important parts 
in the use of the two eyes together. A weakness or overaction 
of the medial recti muscles frequently results in asthenopic 
sjnnptoms incompatible with normal reading ability. 
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VITAMIN A 

Some Clinical Considerafions* 
JOSEPH MANDELBAUM, M.D,, Med. Sc. D.y 


The carotenoid pigments, alpha-, beta-, and gamma-caro- 
tene and crj'ptoxanthin, which occur in plant life, are the 
sources of the vitamin. A. required in animal metabolism. The 
carotenoids occur chiefly in green vegetables, the carotenoid 
content roughly paralleling that of chlorophyll. Chemically, 
vitamin A is a methylated unsaturated aliphatic alcohol to 
ivhich. a beta-ionone ring is attached. Two varieties of vitamin 
A have been isolated; Ai, important in human economy and 
found in abundance in the livers of marine fish; and Aa, 
which has been found in the livers of fresh-water fish. The Aa 
variety' contains tivo more carbon atoms in the aliphatic 
chain.*’ Both are optically active, absorbing in the ultraviolet 
band; the absorption peak for Ai is at 328 millimicrons, for 
A 2 at 345. IMien antimony trichloride in chloroform is added, 
.a blue color reaction takes place. This is the Carr-Trice reac- 
tion^ the basis for the chemical determination of the vitamin 
content in tissues or foods. 


Function of Vitamin A in Vision 

Vitamin A is stored in the liver where it occurs as an ester; 
the ne.vt richest tissue sources of the vitamin are the choroid and 
retina.'-’ The reason for this concentration in the eve is its par- 
ticipation in the lisiial purple niolecule.®= Visual purple, or 
rhodopsin, which is found in the rod cells of the retina, is 
thought to be a heavy* protein with vitamin A attached as a 
prosthetic group.''-’ There Is reason to believe than visual violet, 
or iodopsin, the cone photosensitive pigment, also contains vita- 
min XP It is the action of light on these photosensitive pig- 

• From the Department of Ophfhalmolosv. Long Island CoUe<Te of 
Aiedicine. s 

T Fellow in OphAalmologvv Long Island College of Medicine- Qinical 
.tssistanr, Brooldvm Eye and Ear Hospital. 
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ments which is the first step in the visual process. Visual purple 
has an absorption peak at 510 millimicrons; this corresponds to 
the brightest scotopic spectral region. The visual purple e.v- 
tracted from the retinas of fresh-water fish has mavimum ab- 
sorption at 522 millimicrons.®' It is not knovTi how completely 
A 2 may replace Ai in mammalian economy; it does have bio- 
logic acti\-ity for rats.^® It is conceivable that by substituting 
vitamin Ao for Ax by means of depletion and feeding experi- 
ments the spectral sensitivity curx-es of mammals might be 
altered. 

Metabolism of Vifamin A 

Only a few isolated facts in the metabolism of vitamin A are 
understood. The absorption of carotene and vitamin A from the 
intestines is quite variable and parallels the efficiency of fat ab- 
sorption. Absorption of carotene varying from 1 and 6 per cent 
to 50 per cent has been reported on a fat-free diet, compared to 
from 50 to 90 per cent on a high fat diet.®®' The secretion of 
bile is important for the absorption of carotene and somewhat 
less so for that of the vitamin. Vitamin A, being an alcohol, and 
therefore capable of esterification, is in general absorbed more 
easily. Carotene is converted to vitamin A in the liver by an en- 
2 yme called “carotenase.” Thyro.xin plays a role in this process, 
as is shown by the fact that thyroidectomized goats secrete 
carotene instead of vitamin A in their milk.-® Vitamin A can be 
mobilized from the liver by stimulation of the splanchnic nen'e 
or by the intravenous injection of epinephrine®'' by a mechanism 
apparently similar to that mobilizing sugar and plasma proteins. 
The ingestion of alcohol also causes a mobilization of the vita- 
min.®® Ninety-five per cent of the total body supply of the vita- 
min is found in the liver; this store normally amounts to over 
40,000 units* per 100 grams of liver and averages 121,000 um'cs.®® 
At birth there is no store of vitamin in the liver; it is a matter 
of years before the normal store is built up.®® 

Effect of Vitamin A Deficiency on Epithelium 
The direct participation of vitamin A in the \TSuaI purple 
molecule explains its role in the visual process; its function in 
maintaining normal epithelium is not at all understood. No wta- 
min A was found to be present in epithelial cells by the fluor- 
escent method recently apph'ed.®® Deficiency of the vitamin, 

• AH references to units will be in terms of the Intemarional Unit, the 
equivalent of .0006 mg. beta-carotene. 
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ho^veve^ ‘^ives rise to a diffuse keratinizing metaplaria which 
mav affect aU the epitheUal surfac^ of the ^ I"" • 

paAologic change, as summarized by B^ey and 
an “atrophy of the epithelium concerned, reparative prolifera- 
tion of basri cells, and differentiation of the new product into a 
stratified kerarinizing epithelium. This replacement epithehum, 
regardless of previous functions and structure of^ the region,^ K 
identical in all locations and comparable in all its layers with 
epidermis. . . . Many of the striking gross pathological features 
of the deficiency in'man and animals are the outcome of the ac- 
cumulation of keratinized epithelial cells in the glands and their 


ducts and other organs.” 

The commonest site for the lesion in infants suffering from a 
deficiency is the epithelium of the respiratory tract;“ this ac- 
counts for the frequent pneumonia dea^ in tfiese cases. Other 
sites commonly involved in infants are the cornea, conjunctiva, 
pancreas, salivarj’' glands, renal pelves, uterus and periurethral 
glands. In the teeth there may be defective formation of enamel 
and dentin. Specific gastro-intestinal lesions, although reported in 
experimental animals, have not been seen in man. The plugging of 
ureters with keratotic cells may lead to death in anuria in ani- 
mals depleted of vitamin A; urinary calculi are occasionally seen 
under Aese conditions. 


Effect of Vitamin A Deficiency on the Nervous System 

Mellanby’® claims that the extensive demyelinization of sen- 
son,’ tracts that he has been able to produce is the essential 
pathology^; the epithelial metaplasia he considers to be a tjqje of 
epithelial neurodystrophy. The fairly rapid recoven’' of the epi- 
thelium when vitamin A is given is against this concept. Further- 
more, other investigators have disputed his findings. Changes in 
the rnedulla which appear first in the motor tracts have also been 
described.*® Degenerative changes may occur in the eighth nerve 
apparently caused by exostoses in the inner auditor)^ canal- this 
may lead to deafness in experimental animals. However it has 
not been demonstrated that nerve deafness in man can be at- 
tnbuted to vitamiii A deficiencv\ 

diagnosis of vitamin a deficiency 

With m^^ sj-mptoms of the deficiency, such as the tvn 
iral epithelial lesion or mght blindness (nyctalopia) ocS 
rm, m a patient whose dietary’ history’ suggests a^defidency 
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no Special methods are required to make the diagnosis. It is 
desirable, however, to make the diagnosis when the condition 
is less obvious, and before structural changes have occurred. 
Several methods have been employed to diagnose this subclin- 
ical deficiency state. Most \videly used among these methods 
are dark adaptation vieamrevients. 

Dark Adaptation Measurements 

The groundwork for this method was the experiments of 
Fridericia and Holm-^ and Tansley,®’ who showed that ru'ght 
blindness could be produced in experimental animals on a vita- 
min A deficient diet and that the reason for this was insufficient 
regeneration of visual purple. 

Instruments . Jeans and Zentmire^- goes the credit for 
arousing interest in this countrj’' in the problem of the detection 
of subclinical vitamin A deficiency. They used the Birch-Hirsch- 
feld Adaptometer. Subsequently this was modified and incor- 
porated into the Wiophotometer^^ the most widely used instru- 
ment in this country for the measurement of dark adaptation. 

Dark adaptation is a complex physiological phenomenon which 
reflects the regeneration of visual purple and visual violet in the 
rod and cone cells.®-- Certain factors must be controlled be- 
fore accurate measurements can be made. These factors include 
the brightness and duration of the adapting light, and the retinal 
location, color, size and duration of the test light.®® The Bio- 
photometer does not adequately control all these factors; for 
this reason much of the work reported with it is open to ques- 
tion and has been criticized.®® Some observers found no corre- 
lation between the dietary' histories and the Biophotometer 
readings.®®- In the hands of other investigators the instrument 
gave results consistent with the dietary histories.®- ^®- ®® A rather 
arbitrarj'^ criterion for normalcy was established by Jeans; this 
serves to increase the reported incidence of deficiency. The 
technic vnth the instrument could be improved if the later read- 
ings were emphasized rather than the first reading taken at the 
start of dark adaptation.® The instrument should be considered 
largely qualitative, capable of diff’erentiating the grossly ab- 
normal from the normal. It should be remembered that small 
differences recorded vuth it are without great significance. ^ 

Hecht and Shlaer®® introduced an instrument which satisfies 
the physiologic requirements for proper dark adaptation meas- 
urements. 
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\mon2 other dark adaptation instruments that have been used 
to deter^ne the condition of vitamm A num^n rm ^ men- 
tioned that of Feldman^-^ and that of Peff.- Hai|s in^^ent 
mav be used to measure the Ught senan^tv of ^ants. 

Konnsl Variations in Ug 1 :t Tkreshold.-Utdat and .M^del- 
b-um^ investisatins a “normal" universin- populanom found 
that Ae final rod lisht threshold values extended over a range 
of one log unit, or ten times. Al'ithin this range there seemed to 
be no correlation mith the diets. Other factors which might ac- 
count for individual variation vi-ithin the normal range mclude 
the availabUin- of the protein component of visuifi purple, the 
thresholds of ” the intermediate neurons in the retina and optic 
tract, and cerebral factors. Day to day variations accounted for 
dinerences as larue as 0.3 I02 nmt. Alcohol can produce a um- 
form elevation of cone and rod thresholds.—' an ettect similar to 
that of oxygen deprivation- and in all likelihood cerebral in 
location. 

Variations in Ligitt Thresbold in Vitatnin A Deficiency.— The 
effect of a vitamin A deficient diet is to bring about a rise in 
both the cone and rod light thresholds; the transition time be- 
tween cone and rod function is not changed. The rate at which 
different individuals manifest depletion by a rise in light thresh- 
olds is extremely variable. An effect may be evident almost im- 
mediately. or months may elapse before it appears.'* ^ The 
reason for the individual differences in the rate of depletion is 
not known; possibly a long time storage factor is involved. Xo 
significant correlation was found betu'een the original threshold 
level within the normal range and the rate of depletion;"^ tiuE 
confirms the impression that factors other than the store of vita- 
min A determine the threshold level within the normal ranse. 

The rate of recov^- from the state of depletion, as mealed 
b} dark adaptation, is also vein' variable. Recoverv' mav be com- 
plete -within an hour after the administration of a laree 60*50 of 
yitamin to a deficient subject.si* ^s* ” but it is more often "pro- 
longed.^^- The administration or uithholdins of other vitamins 
seems to have no effect either on the course'' of depletion or the 
mte ot recovein-.«* 5* It is possible that some individuals whose 
toesholds tall -snthin the normal ranse are somewhat deficient 



age demonsputing a “vitamin labilit}-" as evidenced' bv an im 
provement in the final light threshold greater than 0-3 I 02 ^‘t 
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in extent and appearing usually x\'ithin a day after the admin- 
istration of a large dose of vitamin A. Their population vas 
selected, hov'ever, because of its verj* poor dietar}’’ historj'' par- 
ticularly TOth respect to vitamin A. ' 

'WOierever poor light sensitivitj- is foimd, organic disease of 
the retina must be ruled out before vitamin A deficiency can be 
diagnosed. Among the conditions causing poor light sensirivit}’’ 
are retimtis pigmentosa, glaucoma, optic atrophy, chorioretinitis 
and congenital n)’’ctalopia.®^ 

Blood Level of Vitamin A 

The chemical basis for the determination of the vitamin A level 
of the blood is the Carr-Price reaction, described above. The blue 
color vhich is formed is fleeting, and the early attempts to stand- 
ardize a technic for the diagnosis of vitamin A deficiency by the 
determination of the blood content were necessarily inaccurate. 
With the photo-electric colorimeter-^ more accurate measure- 
ments are possible. The yellow color of a petroleum ether extract 
of blood plasma is first read through a violet filter; this gives the 
carotene content. The solvent is then evaporated to drjmess, and 
the Carr-Price reagent is added. The densin’^ of the blue color is 
then measured photo-electrically, the maximum swing of the gal- 
vanometer being recorded as a measure of the reaction. The caro- 
tene component of the blue reaction is determined from the 
carotene content previously determined. The difference benveen 
the total blue reaction and that due to carotene gives the reaction 
due to vitamin A. Kimble^^ gives the normal range for carotene 
and vitamin A in adults as follows: 


Males 

Females 


Carotene 
(Mg. per 100 cc.) 
0 05-0 30 
0 09-0 54 


Mtamin A 
(Units per 100 cc.) 
86-192 
64-164 


The blood level of vitamin A is higher in males than in females 
(no sex difference in light thresholds has been observed®^), 'niere 
was no correlation benveen the levels of carotene and \ntamin A. 


There was no postprandial rise either in the carotene or vitamin 
A level under normal circumstances; a rise to three times the 
previous level could be brought about by the feeding of a vita- 
min concentrate. Lewis, Bodanskj' and Haig found that the blood 
ntamin A is lowest in infants below the age of slx months (^'cr- 
™lue; 74 units per ^100 cc.) and rises gradually throughout 

infancv and childhood.'^' 
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A^'hether or not the blood content of vitamin A is a better test 
for the nutritional status than is a functional test like d^k adap- 
tation is not clear at present. A good clinical test for rntamin A 
should indicate "whether the body stores are low or whether the 
utilization of the vitamin is deficient; these factors do not necK- 
sarilv parallel the blood level. Thus, during a depletion diet the 
blood level may remain normal for some time after a single daily 
maintenance dose, which could not have replaced the body s 
stores.^® In rats the blood content has been found to parallel the 
intake only up to the level of 50 units daily; above this the blood 
level remains constant."*® The liver store in rats is built up when 
the blood level exceeds 37 units per 100 cc.; above this level there 
is no correlation between blood level and liver content. In man, 
a normal liver store is not required to maintain a normal blood 
level.®* 

A correlation between light sensitivitj’" and the blood level of 
the vitamin has been claimed;®'* most investigators, however, 
failed to find it.®- The most recent work shows no correla- 
tion "uithin the normal range; -with grossly abnormal cases a cor- 
relation is found."*® In infants whose age varied from one and one- 
half to four months, a "ritamin A-free diet brought about a 
reduction in the blood vitamin A level below the normal mini- 
mum value of 45 uiuts per 100 cc.; accompamting this there was 
a diminution in light sensidvit)'. \Vhen 150 units of "vitamin A 
daily was given subsequently, light sensitivin’ returned to normal 
while the blood wtamin level remained depressed.® 


Conjunctival Changes in Vitamin A Deficiency 

K^se, using biomicroscopy, found very early changes in the 
conjunctiva which he attributes to vitamin A deficiency;*® he 
found these changes to occur earlier than changes in dark adap- 
tation. The changes he observed were diminished luster and trans- 
parency of the conjunctiva, increased vascularization, and the 
appearance of Bitot’s spots. Improvement in all cases was achieved 
by the daily administration of large doses of vitamin A. How- 
ever, this work has not yet been confirmed. The high incidence 
of Bitot’s spots and other early signs of .xerophthalmia which he 
records are certainly outside the experience of most Ophthalmol- 

“ p»” 
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THE OPTtMUM VtTAMIN A REQUIREMENT 

Since vitamin A can be stored, it is desirable that a vnTiivnnn 
daily intake be established which would not only prevent the 
symptoms of wtamin A deficiency, but would also allow a 
store to be built up in the liver. So far this optimum minimum 
is largely conjectural, and various recommendations are made 
by various investigators. 

Using the maintenance of normal dark adaptation as a cri- 
terion for adequate intake, Booher, Callison and Hewston' 
found that 25 to 55 imits per kilogram of body weight were 
sufficient in adults. To allow for individual variations, they 
recommended 3000 units as the daily requirement for adults; 
5000 units daily was recommended for pregnant women and 
6000 to 8000 for groudng children. However, Jeans, Blan- 
chard and Satterthwaite^ found that 2000 units daily were 
sufficient for grovnng children. Furthermore, Lewis and 
Haig®” found that infants require only IS to 20 units daily 
per kilogram of body weight in order to maintain normal 
dark adaptation. Infants receiving only 135 to 200 um'ts daily, 
which is only one-rv^elfth the average normal dietaiy’- allow- 
ance, had as good dark adaptation as those receiving supple- 
ments up to 1 7,000 units daily. There was no difference in the 
rate of gain in weight or in the incidence of infecrions be- 
tv^een infants recefi-ing a normal diet and those whose wtamin 
A intake was cut dovm to one-fourth normal;^’ however, the 
average blood vitamin A level was reduced from 74 um’ts per 
100 cc. to 61 units during a period of two to four months.® 

It may be concluded that a large safety^ factor is provided in 
the normal infant diet which should be adequate for ample 
storage. 

Using a visual function test, Edmund and Qemmesen^® 
determined that the daily adult intake requirement w^ 20 to 
22 units per kilogram of body weight. In cattle the minimum 
daily requirement in order to maintain normal light sensinvit>’’ 
was found to be 25 units per kilogram;”'’ the same requirement 
also held for sheep and swine. The constant requiremenr per 
unit of body weight which has been reported for adults, in- 
fants and various mammals suggests that the depen cnee on 
body weight is the determining factor. It would lollow tnar 
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iBfmts aad childrea require not more vitaimn A 
but much less, and that their daily requirements could ea^j 
be fulfilled by a diet containing an adequate quantity oi 
The need for vitamin A during pregnancy is probablj 
oreater than normal; 6000 units daily has been suggKted ^_an 
adequate amount. The basis for this is the reported high m- 
cidence of vitamin A deficiency during pregnanc>'. per 

cent of pregnant v,'omen were found to have subnormal blood 
vitamin.^' 


INCIDENCE OF VITAMIN A DEFICIENCY 


The percentage of the population suffering from subclinical 
vitamin A deficiency has been variously estimated. Most survei^ 
have been made widi the Biophotometer, according to a technic 
n-tnch probably exaggerates the percentage reported deficient-^^- 
In a universitv population, Hecht and Mandelbaum,'°* worldng 
nith a more accurate adaptometer, found only one case in 110 
deficient, as contrasted with Jegher’s Biophotometer report of 55 
medical students deficient out of Idl.'*® Steven andWald,*^ snidy- 
ing a population group selected for its poor diet with respect to 
vitamin A in Nent'oundland and Labrador, where epidemics of 
night blindness are not uncommon, found an incidence of de- 
ficiency of only 9.7 per cent; of these cases, 3 per cent had been 
aware of subjective night blindness. Furthermore, by means of 


their “vitamin lability” technic, they included subjects whose de- 
ficiency would not have been diagnosed in an ordinarv* survey. 
It is improbable that comparable groups in this countn,' have a 
higher rate of deficiency. 

In anal\-zing the diets of wage earners and clerical workers. 
Stiebeling and Phipard®= found that 25 per cent consumed less 
than 2000 units daily; 75 per cent less than 4500 units; and 90 per 
cent less than 6000. However, since the normal requirement is 
not actually known, the deficiency rate as judged by dietarv 
standards cannot be accurately stated. Hunt®? did find a sionif. 
icant correlation between the light threshold levels and thVdiet 
m Wgh and low income groups of high school children- the 
rather small ^erence, however, suggests that there was not a 
high rate of deficiency in the low income uroup. 

- of bioiiucroscopic examination of the conjunc- 

uva descnjed by Kruse.- much higher rates of deficiencF are 
reported than wnth any other technic. In a group of 166 workers 
whose mcomes ranged from fift>-nvo to ninety-five dolla^ pS 
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month, grossly observed Bitot’s spots were seen in 35 per cent; 
45 per cent showed gross xerotic changes and 54 per cent, micro- 
scopic changes. Examination of high school children in a low 
income group show'ed that 86.6 per cent had xerotic changes.®* 
These findings, however, should be confirmed other investi- 
gators before they receive serious consideration. 

VITAMIN A DEFICIENCY IN DISEASE 

The classical lesion, associated vith vitamin A deficiency is 
xerophthahnia. This disease was not uncommon in Europe 
during the famines caused by the last war. It is endemic in 
Cluna, where Pillat®^ made extensive investigations. In this 
disease the conjunctiva and cornea first become dr}' and luster- 
less. Bitofs spots appear on the conjunctiva: these are foamy 
collections of keratinized epithehal ceUs which can be re- 
moved ■ufith difficult}', only to reappear in tlie same place. 
Folds appear in the conjunctiva, u'hich takes on a leather}' 
appearance. The drj'ness is increased b}' plugging of the ducts 
of the lacrimal glands with keratinized epithelial cells. Finally 
the cornea becomes soft, opaque, ulcerated, and even per- 
forated. Xerophthalmia is rarely seen in this country; the only 
recent case reports concern padents whose vitamin A metab- 
olism was defective. 

In the skin, the lesion of vitamin A deficiency has been 
named phrynodernia, or toad skin. The essential patholog}* is 
the formation or homy papules formed b}' the plugging of 
hair follicles b}' keratotic cells. This disease has been described 
extensively in Africa and Asia, but onl}' recently in this 
coimtry.'*®- 


Diseases Interfering with Absorption of Vitamin A 

The most common cause for- the appearance of advanced 
vitamin A deficiency lesions is the fault}’ absorption of the 
vitamin. Even then xerophthalmia is rare, clinical n}^ctalopia 
or a subclinical deficiency being more common. Cefiac cfis- 
ease, fibrosis of the biliar}- tract, or any other disease that in- 
terferes with the absorption of far may cause either a mild 
or a severe deficiency of vitamin A. Xerophti^hnia has been 
reported occurring in chronic ulcerative cohris;*' the e} e lesion 
was cured in this case by the intramuscular injection of vita- 





min A. Xerophthalnm has ako been described in a three- 
months-old infant ■with fibrosis of the pancreas. 

I'iTiere it is suspected that the absorption of ^^tamm A ^ 
defective, a ’■vitamin A absorption test may be given.®* This 
consists of the determination of the blood vitamm A level 
before and 3, 5, 7, 9, and 12 hours after the administration of 
a large dose of the vitamin (6000 units per pound of body 
■weisht has been used in infants). If the absorption is normal, 
a rise in the blood level occurs, which averages 130 umts per 
100 cc. Apart from the conditions mentioned above, poor 
absorption was found in malnutrition, pyelonephritis, sprue, 
chronic otitis media, pneumonia, congenital heart disease, and 
cretinism,®* as well as in catarrhal iaundice.^" 


Cirrhosis of Uver 

Abnormal dark adaptation is usually found in cases of cirrho- 
sis of the liver, Patek and Haig*^ found a characteristic defect— 
a delay in the cone-rod transition time, rather than a simple 
elevation in the thresholds, as is found in simple vitamin A 
deficiency. This suggested an abnormalin' in the intermediate 
metabolism of the vitamin. The administration of large doses 
of the vitamin (100,000 units daily, either by mouth or intra- 
muscularly) brought about improvement. In obstructive 
jaundice, on the other hand, when deficient dark adaptation 
occurred, it took the form of a ample elevation of the cone and 
rod thresholds, similar to the effect of vitamin deficiency. Here 
the abso^tion of the vitamin had been reduced because of 
fault},- biliar}' secretion. In general, poor dark adaptation 
occurring in hepatic disease is more likely to be found in cases 
with liver damage as indicated by liver function tests than in 
patients uith jaundice.®® In patients d}-ing with cirrhosis of 
the liver, the vitamin A content of the liver was found to be 
tignificantly below the normal lower limit of 40.000 units per 
100 gm.'^ The ratio of vitamin A to carotene was also lowered, 
indicating a fault}- conversion of carotene to the vitamin. 
InfecKons 


_ Met^ohOT of the vitamin is interfered tvith dnrinrr infec- 
nons The blood levels of both carotene and vitamin A were 
found to diminish dunng fever, and to rise again spontan- 
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month, grossly obser\’'ed Bitot’s spots were seen in 35 per cent; 
45 per cent showed gross xerotic changes and 54 per cent, micro- 
scopic changes. Examination of high school children in a low 
income group showed that 86.6 per cent had .xerotic changes.®* 
These findings, however, should be confirmed by other investi- 
gators before they receive serious consideration. 

VITAMIN A DEFICIENCY IN DISEASE 

The classical lesion associated with tutamin A deficiency is 
xerophthahma. This disease was not uncommon in Europe 
during the famines caused by the last war. It is endemic in 
China, where Pillat®' made extensive investigations. In this 
disease the conjunctiva and cornea first become dry and luster- 
less. Bitot's spots appear on the conjunctiva: these are foamy 
collections of keratinized epithelial cells which can be re- 
moved with difScuIty, only to reappear in the same place. 
Folds appear in the conjunctiva, which rakes on a leather)’’ 
appearance. The dryness is increased by plugging of the ducts 
of the lacximal glands with keratinized epithelial cells. Finally 
the cornea becomes soft, opaque, ulcerated, and even per- 
forated. Xerophthalmia is rarely seen in tiiis country; the only 
recent case reports concern patients whose \fitarnin A metab- 
olism was defectit^e. 

In the skin, the lesion of vitamin A deficiency has been 
named phrynodenm, or toad skin. The essential patholog)’’ is 
the formation or homy papules formed by the plugging of 
hair folh'cles b)’’ keratotic cells. This disease has been described 
extensively in Africa and Asia, but only recently in this 
country .■‘®' 

Diseases Interfering with Absorption of Vitamin A 

The most common cause for- the appearance of advanced 
\fitamin A deficiency lesions is the faulty absorption of the 
vitamin. Even then xerophthalmia is rare, clinical nyctalopia 
or a subclinical deficiency being more common. Celiac dis- 
ease, fibrosis of the biliary tract, or any other disease that in- 
terferes with the absorption of fat may cause either a mild 
or a severe deficienc)^ of vitamin A. Xerophthalmia has been 
reported occurringin chronic ulcerative colitis;-® the eye lesion 
was cured in this case by the intramuscular injection of vita- 



\TTAMIK a 


977 


Urinary Lithiasis 

In urinan^ Uthiasis deficient light sensitivity was observed 
by Ezickson and Feldman-"- and by Patek and Haig. Re- 
inewino- forty-one cases of urinary lithiasis occurring in chu- 
dren in Syria, Bronm and Bronm^^ suggest that a deficiency m 
vitamin A might be an etiologic factor. The occasional oc- 
currence of renal lithiasis in experimental animals depleted of 
vitamin A suggests a relationship; this, however, is not uni- 
formly obsen’ed. 


THERAPEUTIC CONSIDERATIONS 

Under normal circumstances, where the dietarj' history is 
normal and free from economic privation or food idiosyn- 
crasy’-, the use of supplementaty doses of vitamin A is probably 
of no value whatever. It has not been shown that infants or 
groufing children require more vitamin A than adults do; the 
reverse is probably true because of the direct dependence on 
the body weight that has been demonstrated. Since their re- 
quirements are small, infants get more than a liberal allowance 
from the milk in their diet. There is no endence that the 
feeding of large doses of vitamin A above the normal require- 
ment either is beneficial to the health or reduces the suscep- 
tibility to colds or other infections. 


Correction of Dietary Vitamin A Deficiency 

^^Tien the diet does not contain sufficient vitamin A or 
carotene, supplements should be given. This may occur during 
economic privation. Another common cause is the avoidance 
of fatty foods during a reducing diet. The liberal amount of 
carotene supplied by the vegetables of the diet under these 
circumstances is likely to be poorly utilized, for the absorp- 
tion of carotene is low with a low fat diet. A^ffiere a low fat 
diet is specifically prescribed, as is often the case in chronic 
cholecystitis and other diseases of the gastro-mtestinal sys- 
tem as well as for the purpose of reducing, supplementary’- 
, vitamin A should be given. 

Vvffien viineral oil is regularly taken the absorption of caro- 
tene may’ be grossty reduced. It has been shown that 15 cc 
of nmeral oil can remove all the carotene from an ordinary’ 
meal, and that 100 cc. can remove quantitatively over 400,000 
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eously after the subsiding' of the fever, wthout the adminis- 
tratiou of the vitamin.''*' Despite the fall in the blood vitamin 
A level during fever, the light threshold was usually found ro 
be normal.'*® No dark adaptation abnormalities ■were found in 
a group of children 'noth pneumonia, rheumatic fever, or 
other acute and chronic infections.®* On the other hand, Bio- 
photometer studies of a group of tuberculosis patients showed 
53 per cent to have poor light sensitivitj* as compared to 6 and 
1 1 per cent in two control groups.®* In people dj'ing of acute 
or chronic infections, the intamin A content of the liver was 
reduced only in those cases which showed liver disease.** 

Thyroid Disease 

In thyrotoxicosis the wtamin A content of the blood may 
drop even to zero;®“ this is attributed to a physiological an- 
tagonism between thyroxin and vitamin A. Poor light sensi- 
ri^'it}’’ is commonly found in patients with thyrotoxicosis.®* In 
hy’pothyroidism, too, diminished Hght sensitivit)' is found. This 
is presumably due to the lack of thjTO.'dn which is required 
for the conversion of carotene into vitamin A.®® and is con- 
sistent nnth the high carotenemia found in hypothyroidism. 

Patek and Haig°* found that the administration of thjToid 
extract or dinitrophenol to patients with chronic diseases who 
had poor dark adaptation resulted in a restoradon of normal 
dark adaptation cun'es. The same effects were produced as 
could be achieved ivith large doses of ntamin A; improvement 
in dark adaptation, however, was accompanied by a fall in 
the blood vitamin A level. This suggests that thyroxin in- 
creases the utilization of the vitamin; and that at least in 
certain conditions utilization may be reciprocal to the blood 
content. It shows why the blood level and the dark adaptation 
measurements need not be correlated. 

DIabefes Mellifus 

In diabetes mellitus high blood carotene levels are ob- 
tained;®® the vitamin A level is low. Apparently the conversion 
of carotene to vitamin A is interfered vath. Poor light sensi- 
tivit)’ has been observed in diabetes;® this was not improved 
by the administration of large doses of carotene but was im- 
proved with vitamin A. 
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Urinary Ufhiasis 

In urinan- lithiasis deficient light senadcitj- 
bv Ezickson and Feldman— and Patek and Haig.. e 
viewing fom--one cases of urinan* Hthiaris occurring m chd- 
dren in Sj'xia. Brown and Brown ^ suggest that a deficiency in 
vitanun A misht be an etiologic factor. The occasional oc- 
currence of renal lithiasis in experimental animals depleted of 
ritainin A sussests a relationship; this, however, is not uni- 
formly observed. 

THERAPEUTIC CONSIDERATIONS 

Under normal circumstances, where the dietary history is 
normal and free from economic privation or food idiosyn- 
crasy, the use of supplementary doses of vit amin A is probably 
of no value whatever. It has not been shown that infants or 
growing children require more vitamin A than adults do; the 
reverse is probably true because of the direct dependence on 
tbe body ■weight that has been demonstrated. Since their re- 
quirements are small, infants get more than a liberal allowance 
from the milk in their diet. There is no evidence that the 
feeding of large doses of vitamin A above the normal require- 
ment either is beneficial to the health or reduces the suscep- 
tibility to colds or other infections. 


Correction of Dietary Vitamin A Deficiency 

IITen the diet does not contain sufficient vitamin A or 
carotene, supplements should be given. This may occur during 
economic privation. Another common cause is the avoidance 
of fatty foods during a reducing diet. The liberal amount of 
carotene supplied by the veget^les of the diet under these 
(^umstances is likely to be poorly utilized, for the absorp- 
tion of carotene is low with a low fat diet. "WTiere a low fat 
diet is spet^cally prescribed, as is often the case in chronic 
cholecystitis and other diseases of the gastro-intestinai sys- 
tOT as well as for the purpose of reducing, supplementarv 
, 'vitamin A should be given. 

^^Ten iinneral oil is regularly taken the absorption of caro- 
tene may be grossly reduced. It has been shown that 15 cc 
of nmeral od can remove all the carotene from an ordinars* 
meal, and that 100 cc. can remove quantitativelv over 400 S) 
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uluts of carotene from the intestines.^' The absorption of vita- 
min A, on the other hand, is not materially reduced by the 
presence of minerd oil. It has been suggested, therefore, that 
mineral oil be fortified ndth vitamin A in sufficient quantity 
to compensate for the loss of carotene. 

During pregnancy a relative deficiency in vitamin A may 
be caused by the greater requirement. Supplementary doses 
of vitamin A may be given in order to bring the daily allow- 
ance up to the suggested 6000 um'ts. That the need for this 
supplementary dosage is fairly m'despread is suggested by an 
analysis of the diets of pregnant women, 62 per cent of whom 
consumed less than 6000 units daily,®^ 


MefaboJic DIsfctrbances 

In the metabolic diseases discussed in the previous section, 
vitamin A may frequently be given with benefit. It is particu- 
larly indicated in those diseases where there is fault>^ intes- 
tinal absorption, such as in chronic ulcerative eolith, celiac 
disease, and diseases of the biliary tract and pancreas. Here 
massive doses (100,000 to 200,000 units daily) may be given 
in order to compensate for the poor absorption. If this method 
of administration is successful, normal fight thresholds and 
normal blood vitamin A levels should be restored. Carotene, 
less easily absorbed chan vitamin A, should not be given. 

Other methods than oral administration may be used. Intra- 
nniscular mjection of vitamin A suspended in peanut oil has 
proved to be satisfactory. Topical application of the vitamin 
to the skin may be successful. (That vitamin A can be ab- 
sorbed through the intact skin is generally conceded.®® Mackie 
and Eddy^^ found a rise in the blood \itamin A level follow- 
ing the application of cod fiver oil to the skin. During experi- 
mental dietar}^ depletion topical appficarion of an ointment 
containing vitamin A suspended in lanolin prevented the ap- 
pearance of impaired light sensitivity; furthermore, in sub- 
jects who had been depleted of Htamin A and who continued 
on a deficient diet the topical application of the 
cream brought about an improvement in fight sensirivity^ ) 

In cirrhosis of the liver it is reasonable to give large doses 
of vitamin A because of the poor utilization of 
demonstrated by dark adaptation measurements. Here again 


IS 



ATTAMIN A 


979 


carotene is of less value than vitamin A because of the poor 
conversion into vitamin A. In diabetes viellitns moderate doses 
of vitamin A may be given to substitute for the carotene _m 
the diet which is not converted into vitamm A; 3000 units 
daily are probably sufficient. For similar reasons maintenance 
doses of vitamin A may be given in hypothyroidism. 

Specific Therapy 

In all of the diseases mentioned above \dtamin A is given 
not as a cure for the disease, but in order to make up for a 
deficiency caused by the disease. In other diseases vitamin A 
has been recommended as specific therapy. In hyperthyroid- 
isijp large doses of vitamin A have been given because of the 
apparent physiological antagonism between thyroxin and tdta- 
min A; the merit of this theort’’ needs further substantiation 
before it can be generally recommended. Favorable results 
have been reported following the use of vitamin A in peptic 
vlcef^ and in nephrosis;'^ these results, too, require confirma- 
tion. In UTwary Uthiash the recommended use of vitamin A 
has failed to improve the clinical picture. Nevertheless where 
a deficiency exists in vitamin A metabolism, as is frequently 
indicated in this disease by dark adaptation measurements, 
vitamin A may be given to combat the sj'stemic deficiency 
whether or not the local lesion is improved. Finally, vitamin A 
therapy has been suggested for a wide variety of conditions 
from atTophic rhinitis to senile vaginitisf~ confirmation of the 
value of vitamin therapy in these conditions has not yet 
appeared. 


Diseases of fhe Eye 

In ophthalmologic practice, vitamin A has been suggested 
for many conditions; the association of xerophthalmia and 
night blindness vith mtamin A deficiency has made ophthal- 
mologists very conscious of the existence of the vitamin. In 
xerophthahnia, where vitamin A is the specific treatment, 
large doses should be given systemically together vfith the 
local^ apphcation of the mtamin either as cod liver oil or in 
an omtment. mere night blindness is the presenting symn- 
.organic eye disease to account for it 
wtamm A deficiency is the most likely diagnosis. Treatment 
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with large doses of vitamin A (25,000— 50,000 units daily) 
may bring about recover}'; the length of time required for 
recover}' may be days or months, depending on the degree of 
vitamin depletion and certain individual factors not yet un- 
derstood. "l^Tiere there is no ob\nous dietar}' histot}’' of vitamin 
A deficiency, the patient should be carefu'U}* checked for the 
presence of a metabolic disease which interferes with either 
the absorption or utilization of vitamin A. It might be men- 
tioned here that, in a normal person whose daily vitamin A 
intake is adequate, the feeding of large doses of vitamin A 
win not improve dark adaptation. 

itamin A is often prescribed in rethiitis ptgvieinosa, de- 
spite the fact that there is no evidence that a wtamin defi- 
ciency plays a role in the pathogenesis of the disease. Certain 
other diseases of the eye, however, may be related to vitamin 
A deficienc}’’. In folliailar conjtnictivhh a correlation was 
found between dietar}’- wtamin A deficiency and the inci- 
dence and severity of the disease; recovery followed the ora! 
administration of hberal amounts of mtamin A.’® Redding’® 
attributes the general decline in the incidence of phlyctenular 
disease which has taken place during the last generation to 
the general increase in the consumption of foods containing 
vitamin A and carotene. This is in conformity with the pre- 
vailing practice of prescribing liberal amounts of ntamin A 
in phlyctenular disease. Vitamin A is also often prescribed, 
with but dubious justification, in cases of progressive myopia 
and in keratocomis; the latter condition has been produced in 
rats on a vitamin A deficient diet.®^ It has been claimed, too, 
that asthenopic s}'mptoms occurring in patients with dimin- 
ished light sensitivity were relieved by the administration of 
vitamin A;^'* this requires confirmation. 

The local application of cod liver oil or ointments contain- 
ing vitamin A into the conjunctival sac has been recom- 
mended for many conditions. It has been used successfully in 
children who had xerophthalmia following gastro-enteritis 
and other diseases.’^ Its local use in xerophthalnua, corneal ul- 
cers, phlyctenular keratitis, superficial punctate 
blepharitis, and other diseases of the eye was summarized by 
de Grosz.^® 
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Dermalologic Diseases 

FinaUy, in dermatologic practice ^dta^m A_ is tire specie 
treatment m phrynodenm^^ The dinumshed light sensimnt) 
which also occurs in this disease as another mamfestaaon ot 
the vitamin A deficiency la-ill also respond to the vitamm A 
therapy. Healing of the skin lesion is relatively slow, W 
four months bebg required with the use of ma^iye daily 
doses of ^dtamin A (100,000 to 300,000 units daily). It 
probable that many other descriptive dermatologic terms such 
as keratosis pilaris, lichen pilaris, icthyosis foUicnlaris and 
others vtU become recognized as part of the general picture 
of phrynoderma and amenable to treatment ndth vitamin A.'*® 
Since vitamin A can be absorbed through the skin it is pos- 
sible that local application of the vitamin suspended in lanolin 
might be efficacious in the treatment of this disease. Because 
of the local concentration of the vitamin made possible by 
this method, it is conceivable that more rapid cures may be 
achieved by local application of vitamin preparations than 
by the systemic administration. Apart from the use of 
vitamin A in the specific sldn lesion caused by a deficiency, 
the local use of the Htamin has been reported to accelerate 
epithelialization in bums and chronic ulcers.^’ 
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Aedomek, scnre, .U-y, 773 
traiHBa to. M:y, 7S3 
Abdosuntl iraiii and colic in in- 
fants and children, -Iftn'. 734 
Ahoitioa, }il:rrcb, 4?4 
threatened, }>Ijtcc, 495 
Abscss, coli Afrrcl', 56S, 612 
Acarophobia. /an- 119 
Acdophilns in constipation, .Ifay, 
795 _ 

At£do^ diabetic, M^ck, 375 1 

in children, ALrrfi’, 456 
posTDjKrative, Mjrcb, 35S 
Acne keloid, radhim treatment, 
/an, 135 

rosacea, /an- ITS 
■tnlgark, /an, 175 
Titamin D in, /an- 62 
,Acnitis, /an, 79 

-Acrodyina, thiamine in, /an, 54 
-Addison’s disease, .Ifarai, 391 
-Addition diet in gasgo-intestinal 
allergy, -Ifay, 74S 

-Adrenal cortex extract in Addison’s 
disease, .’ifarcr, 397 
in bams, .Ifarci, 513 
in shock, -Ifarci, 426 
insaSdency, -Ifarrh, 391 
tabercnloas, .Ifarri-, 603 
Agitated depre^on, .’ilarch, 409 
-Anr-STrallotTing, .Ifay, SSO 
-Albamia-globalin ratio, .Ifay, 902 
-Alcohol, snbaradmoid injection, de- 
leterions eSects, /an, 225 
-Alcoholism, acute, -’.farce, 411 
-Allergy, entaneons, /an, 14, 153 
emcigendes due to, .’.faTci, 429 
gastro-intesdnal, -’.larch, 436-, -Ifay, 
737 

nasal, .’.farch, 434 
phj-dcal, -’.farch, 439 
-Alntcdes, high, emertreades dne to, 
-Ifarch, 523 

-Aluminum hvdrodde, ddn Ifar 
649 ' 


AminophvUine in bronchial asthma, 
MjTch, 431 

-\ndresen diet in hemorrhagic pep- 
tic nicer, -Ifay, 651 
-Anemia, Cooley’s, /an, 223 
hemolytic congenital, /an, 219 _ 
in relation to Eastro-intesdnal dis- 
orders, -Ifay, S97 
ddde cell, /an, 224 
Anenrvsm, cardiac, -Ifay, 919 
aortic, dissecting, Mzreb, 3 IS 
intracranial, Msreb, 329 
Angina of effort, M^cb, 320 
Ansioma cavemosum, radmm treat- 
ment, /an, 134 

Acgionenrotic edema- Afarch, 437 
-Anhydremia in diildren, Afarch, 
454 

Anhydro-hydrosy-progesterone in 
threaten^ abortion, Afarch, 495 
-Anorectal tnbercnlosis, -Ifarch, 593 
1 -Anoscopy, Afay, 762 
Antidotes, chemical, Mzreb, 464 
universal- Afarch, 462 
Antigens, injection of, reactions to, 
MzTcb, 440 

Antitosin, erysipelas, /an, 90 
-Anuria, emergency aspects, Afarch, 
551 

-Anns, diseases, diagnoffs, Afay, 755 
pmrites, /an, 117 

Aorta, aneurysm, dissecans, Afarch, 
31S 

coarctation, svmptomless, /an, 
269 

rupture, Msreb, 331 
; -Appendidtis, acute, Afarch, 365: 
i -Ifay, 773 

-Arsenic in psoiiaas, /an, 193 
-Arsenical pohmeuritis, pvridodne 
in, /an, 57 

ArteiW spasm, cerebral, Afarch. 328 
-Arariosderosis obliterans, Afarch, 
354 ’ 

.Artniitis, vitamin D in, /an, 62 
5^5 
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Cold, common, in infants and chil- 
drea, /ot- 237 
Colic, bniaiv, -Ifjv, S65 
in infants^ Mjrcb, 457; May, 734 
renal, March, 347 
Colins, nmcons. May, £03 
Collapse therap}’ in mbercnlosis, 
March, 545 

Colloid baths in lichen nrdcatus, 
Jan^ 167 

in prurims, Jan^ 116 
Colon, disease, diagnostic pitfalls. 
May, 755 

diverticnlitis, acute, March, 372 
irritable, Jan^ 217-, May, S05 
Colposcopr in cardnoma of cerris. 
Jan^ lli 

Condyloma acnminata, Jan^ 194 
latum, /ct, 5S 
Conjnncriritis, May, 956 
Consriparion in infants and chil- 
dren, May, 752 

nature and treatment, May, 787 
Contact dermatitis, Jan^ 13, 154 
ConTulaons in children, March, 445 
Cook’s emulsion base, /an, 116 
Cooley’s anemia, Jan, 223 
Cornea, lesions. May, 954, 957 
Coronary insufficiency. May, 907 
emergency aspects, March, 319 
Coneh in infants and children, Jan^ 
241 

Croup, March, 447 
spasmodic, Jan^ 24S 

Dakies’s disease, vitamin A in, ]aru, 
53 

Dark adaptation in vitamin A de- 
ficiency, May, 96S 
Debridement of tvound in com- 
pound factUTK, March, 4S3, 485 
Dehvdration in diabetic addosis, 
'March, 377 

p<«operative, March, 356 
tvith intestinal intoricarion in chil- 
dren, March, 454 

DehydrocholesteroU activated, Ict- 
60 

DemenM praccos, March, 409 
Dermatitis, allergic, Jai:^ 14, I55 
contact, Jan. 13, 154 
eczematous, jan, 15 


Dermatitis, “emotional,” of fingers, 
155 

hair-dye, Jan^ 9S 
industrial, Jan^ 21 
nonsensitization, Jan^ 13 
papillaris capillitn, ladiusn treat- 
ment, JoTU, 133 
seborrheic, Jan^ ISO 
sensitization, Jan^ 13, 14 
supposedly psychogenic, Jaiu, 101 
venenata, Jan. 13 
Dermatoses, tosic, Jan^ 139 
Desoxvcorticosterone in Addison’s 
disease, March, 397, 393 
pellet implantation, March, 
399 

Diabetic addosis, March, 375 
Diarrhea, chronic, nature and treat- 
ment, May, 79S 

in infants and children. May, 727, 
730 

Diathermy, short wave, in caihtm- 
de, Jan^ 96 

Diet, bland, low residue, for con- 
stipation and diarrhea. May, 794 
in liver dvsfvmction. May, 844, 
849 

in peptic nicer. May, 648, 661 
in spastic colon, May, 813 
Digestive disorders of infants and 
diildren. May, 725 
Digilanid, ilfay, 934 
Digitalis, elycosides, nse of, May, 
929 

therapy, recent advances. May, 
929 

Digitoxin, May, 938 
Digoxin, May, 937 
Dilataaon of stomach, acute, March, 
364 

Diphtheria, exudate of, March, 44S 
Divemcnliris of colon, acute, March. 
372 

Diveiriculnm of esophasus, traction. 
May, SS9 

Dress shield dermatitis, /ctz, 17 
Drip feeding. May, 649 
Drug eruptions, Jan., 141, 142 
sensitivity, vitamin C in, Jan., 59 
Duodenal^ drainage in liver dvsfnnc- 
fnnction,.jUj_v, 844, 847,' 899 
feeding in peptic nicer, ^£iv, 654 
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Artificial respiration, Schaefer 
method, March, 520 
Ascorbic acid in sHn diseases, /an. 
58 

Asphpaa, March, 522 
Aspiration pneumonia, /an, 253 
Asthma, bronchial, acnte, March, 
429 

in children, March, 452 
prolonged, March, 432 
Atelectasis, emergency aspects, 

March, 421 

in tuberculosis, March, 561 
Athlete’s foot, Jan,, ISl 
Atony of stomach. May, 884 
Atropine in bronchi^ asthma, 

March, 431 

in hemorrhagic peptic nicer. May, 
668 

Anto-intosication, intestinal. May, 
791 

Azotemia, May, 904 


Barber’s itch, Jan,, 86 
Barbiturates, sldn eruption due to, 
Jan,, 145 

Bath, colloid. See Colloid baths. 
Bile ducts, fijnsfuncdon, AJay, S55 
Biliary colic. May, 865 
diseases, laborator)’^ aids. May, 899 
dj'sta'ncsia. May, 866, 870 
Biologic oxidation, vitamins and, 
Jan,, 50 

Biopsy, cervical, Jan,, 210 
in rectocolonic tumor, Alay, 770 
Bockhart’s impetigo, Jan,, 87 
Boils, Jan,, 91 

Bones, tuberculosis, March, 605 
Bromides, skin eruption due to, 
Jan,, 144 

Bronchial asthma, acute, March, 429 
Bronchiolitis of infants, March, 452 
Bronchitis, acute, in infants and 
cliildren, jan,, 249 
capillar}’, Jan,, 250 
Bronchopneumonia in infants and 
children, Jan,, 251 
Buerger’s disease, March, 338 
exercises, March, 337 
Bums, emergency’ treatment, March, 
509 


CALcnjAi in lichen urticatus, ]m 
166 

Capillar}’’ fragiht}’, Rumpel-Leeds 
test, Jan,, 59 

Carbon monoxide poisoning, March, 

Carbuncle, /an, 95 
Carcinoma of cervix, /an, 210 
prophylaxis, /an, 215 
of liver, primary. May, 855 
Cardiac. See Heart, 

Cardiospasm, /fay, 883 
Cataract, May, 958 
Citliartics and irritable colon, /an, 
228 

Celiac disease, diarrhea due to, 
.May, 730 

Cement dermatitis, /an, 26 
Cerebral arterial spasm, March, 
328 

embolism, March, 328 
hemorrhage, March, 325 
thrombosis, March, 327 
Cervix uteri, biops}’, Jan,, 210 
carcinoma, /an, 210 
prophylaxis, Jan,, 215 
e.xamination, Jan,, 200 
Chancre, /an, 65 

Chemotherapy in compound frac- 
tures, March, 491 

Children, emergencies of, March, 
445 

respirator}’ tract diseases in, Jan,, 
237 

skin diseases in, Jan,, 163 
Chlorhydrox}-quinoline in impetigo 
contagiosa, /an, 171 
Chlorides, loss of, at operation, 
March, 357 

Cholcc}'sritis, acute. May, 778 
Cholesterol studies, May, 901 
Christmas tree dermatitis, /an, 18 
Chrome dermatitis, Jan,, 25 
Chr}’santhemnm dermatitis, /an, 16 
Chr}’S 3 robin in psoriasis, /an, 189 
Circulation, adequaq’, use of fluor- 
escein to determine, May, 913 
Circulatory s}’stem depressants, 
poisom'ng by, March, 466 
Coarctation of aorta, simptomless, 

/an, 269 

Cold abscess, March, 56S, 612 
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Gastritis, gastroscopr in, 702, 

713 

Ganro-enterostomy for peptic ni- 
cer, -Ifry, 672 

Gastro-inteitinal allergy, Msrcbj 
436; Mzy, 737 

aneniia in relation to, 
Mzy, S97 

laboratory aios, M^zy, S95 
psvchosomatic manifestatioiis, 
Afay, S77 

stTupoanm on, Mzy, 645 
craergends, Mzrcb, 361 
irritants, poisoruns by, Mzrcb, 464 
obstructions, laboratorv aids, 1 
Mzy, 90i 

tnbercnloas, Mzrcb. 570. 595; 
Mzy, S19 

Gastroscopy, Mzy, 701, 702, 713 
Gelatin in pepnc nicer, Mzy, 653 
Genito-nrinary tnbercnlosis, Mzrcb, 
570, 604 

Glottis, edesna, Mzrcb, 524 
Glycosides, digitalis, Mzy, 929 
Gold salts in Inpns erj-thematosos, 
Jjo, 43, 45 

Gonorrbeal vaginitis, Jzt:^ 203 
Gnairna, /an, 70 

Gynecologic oSce procedures, 
'/an, 195 

Hae-ote dermatitis, /an, 93 
Hands, dermatitis, alleraic, simn- 
lating ringvrorm. /an, 153 
contact, /an, 154 
ringworm, /an, 151 
toxic empnoa, witii linwu'orm of 
feet, /an, 151 

Hartman s fortined lactate Ringer's 
solution, Mzrcb, 3 S3 
Hay fever, dfarcb, 434 
Heart, aneurysm, Mzy, 919 
arrest, Mzrcb, 316 
^easc, coronary, Mzy, 937 
emeigeades, .'.larcb, 315 
failure, congestive, Mzrcb, 322 
m cbildrKi. Mzrcb, 430^ 
infarcaon, Mzy, 933 
nontraumatic tamponade, Mzrcb 
318 ” ’ 

trauma, Mzrcb, 317 
Heat exhaustion, Mzrcb, 516 


Heat stroke, Mzrcb. 515 
Hematemesis, jlfarcb, 362 
Hemoconcentration in shock. Mzrcb, 
425 

Hemolvric anemias, congenital, /an, 
219 ■ 

Hemoptysis, Mzrcb, 419 
Hemorrhaee, acute, into peritoneal 
cavitv', -Ifay, 7S2 
cerebri .Mzrcb, 325 
esophageal. March, 352 
gastro-intestinal, Mzrcb, 532, 362 
in peptic nicer. Mzy, 65 S. 674 
intrapartum, .Ifjrct, 503 
obstetric emergendes asodated 
vritli .Mzrcb. 493 
postpartum, Mzrcb, 504 
pulmonary, Mzrcb, 4lS 
Hemorrhoids. oSce treatment, 
.Mzy, 83 1 

Heparin in pnlmonarv tiiromboas, 
Mzrcb, 418 
Hepatitis, May, 842 
Herpes simplex. Jzn., 183 
zoster. Jar... 185 

High altitudes, emergendes due to, 
Mzrcb, 523 * 

Hippuric arid test, .^lay. 902 
Histamine injections in hives, 
Mzrcb, 438, 439 
Hives, /en, 143; Mzrcb, 437 
Hodgkin’s disease, clinical and path- 
ological conference at Cook 
Countv- Hospital, /an, 283 
cutaneous lesions, /an, 4, 9 
Hormones in pathosenesis of pep- 
tic nicer, Mzy, 633 
Hydrocyanic add poisoning, Mzrcb, 
525 

Hyperesthesia of stomach and 
bowels, Mzy, 8S5 

Hyperkeratosis, follicular, vitaimn 
A in fzr.., 52 
vitamin C in, /an, 59 
, Hyperpyreria in syph^ /an, 74 

p'eptic nicer and, 

ilfay, 691 

Icrssus. See /armaVce. 

Udris, terminal, .Mzv, 775 
Ileocecal tcbercnlosis, Mzrcb 595- 
Mzy, 819 ’ ’ 
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Duodenal ulcer. See Peptic ulcer. 
DjschezJa, May, 790 
Dj-skinesia, biliaij^ May, 866, 870 
Dj-spepsia, fermentanVe, intestinal. 
May, SOO 

EciBYt-Vi, fan., SS 
Eczema ani, fan., 106 
atopic, fan., 102 
impedgenized, fan., 106 
nuchae, Jan., lOJ 
varicose, with eczematids, Jan., 
106 

Eczema-dermatitis, treatment, in 
adults, Jan., 97 

Eczematoid ringworm, Jan., 107 
Eczematous dermatitis, Jan., 13 
Edema, angioneuroric, March, 437 
of glottis, March, 524 
pulmonary, acute, March, 422 
EJectricitr injuries bv, March, 
519 

Electrocardiography in cardiac an- 
etuysm. May, 925 
Electroljtes, loss of, at operation, 
March, 357 

Embolism, cerebral, March, 328 
mesenteric, March, 334 
pulmonary, March, 350, 415 
Emergencies, medical, symposium 
on, March, 315 

Emotional dermatitis, Jan., 155 
upsets, and irritable colon, Jan.. 
229 

Endocarditis, vegetative and nlcera- ^ 
tive, clinical and pathological con- 
ference at Cook Cbuntv Hospital, 
Jan., 296 

Endocrine factors in pathogenesis 
of peptic ulcer. May, 6S3 
therapy in psychoses, March, 407 
Enemas and irritable colon, Jan.. 

228 

Eriteriris, segmental. May, 775 
Einteroaastrone in peptic ulcer. 
May, 653 

Enzsmes, pancreatic. May, 899 
EpidermophjTosis of feet, Jan., 151 j 
simulating industrial dermatitis. | 
Jan., 26 

Epinephrine in 
March, 429 


Epista.ris in infants and children, 
/im, 245; March, 453 
EpitheL'oma, basal cell, radhitn 
treatment, Jan., 135 
Ergotism, March, 340 
Eructatio nervosa, May, SSO 
Er\-sipelas, Jan., 89 
anrito.rin treatment, Jan., 90 
sulfanilamide in, Jan., 91 
ultraviolet light in, Jan., 91 
Erythema group of skin diseases, 
etiolog}’, Jan., 159 
induratum, Jan., 79 
nodosum, Jan., 147 
Erythematous lupus, Jan., 29 
i Ertthromelalgia, March, 340 
Esophageal hemorrhage, March, 332 
obstruction, acute, March, 371 
Esophagus, diverticulum, traction, 
May^ii,9 

Eye diseases, vitamin A and. May, 
965, 979 

foreign bodies in. May, 953 
traumatic lesions, May, 953 
Eyeball, contusions, May, 954 
Eyelids, infections, May, 955 

F.«ktixg, in children, March, 449 
Feces, e-tamination. May, 90S 
Feet, ringworm, Jan., 151 
Fever therapy in sj-philis, Jan., 74 
Fluorescein, use, to determine ade- 
quacy of circulation. May, 943 
FoUiclis, /an, 79 

Food diaries in gastro-intesnna! 

allergv% May, 746 
Foreign bodies in eye. May, 953 
Fractures, compound, treatment, 
March, 4S2 

emergency treatment, March, 469 
simple, treatment, March, 4S0 
Freezing, March, 517 
Fungous infections, superficial. Jan.. 

151 

Furuncle, /an., 91, 92, 94 

Galactose tolerance test, dfay, 903 
Gallbladder d}-sfunction. May, &SS 
inflammation, acute, May, 77S 
Gallstones, formation. Afar, S79 
Gastric. ^ Stomach. 

Gastritis, May, 71 1 


bronchial asthma. 
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GzitrJsu sastroscopy in, 

:!5 

Gasaro-enteiostoinv for pepnc d- 
car. ’,f;y, 6P. 

Gamo-inresdnal sUergy, .’frric, 

4? 5; .’ifry. 737 

anemia in relation to. 
-Ifav. S97 

laboia toiy aics, .ifay, S95 
psrchosomadc marufstatioas, 
'.’.fay, S77 

symposhnn on, -Hay, G45 
tmertrencies, .Harar. 36! 
imitanB. poisoning by, .Harai', 454 
ob-^rmcdons, liioratorr aids, 
-Hay, PJ4 

mbercnlosis, .HaraZ:. 570, 595; 

.Hay, SI9 

Gastroscopy. -Hay, 701, 702, 7!3 
Gelatin in pepnc talcer, -Hay, 653 
Gemto^ciinaa-r mbercnlosis. -Harair, 
570. 604 

Gonis. edema, .Harar. 524 
Glycosdes, digitalis, .Hay. 929 
Gold salts in Inpcs erviematosas. 
/an, 43. 45 

Gonorriteal raginitis, /an., 203 
Gnmma, /an., 70 

Grrecolodc omce procedures, 
Jan, 195 

Hae-ote dermatitis. Jan, 9S 
Hands, cermatids, allergic, simn- 
ladng ringn orm. Jan, G3 
ccnmct. Jan, 154 
ringsvorm, Jan, GI 
toric emption, rvidi rincmorm of 
feet. Jan, Gl 

Hartman's fortined lactate Rinser's 
solndon, Mirer, 3SS 
Hay fever, .Harcr. 434 
H^rt. aneurysm, .Hay, 919 
arrest, .Harac, 316 " 
disease, coronary, .Hay, 937 
emergencies, Mirer. 313 
failure, congesnve, Mirer. 322 
in ebadren. .Harcir, 450’ 
infarxnion, .Ha^. 035 
rtontraurramc tamponade, Miret. 
3IS 

cracma, Mirer, 317 
Heat erhanstion, Mirer, 516 


Heat stro’se. .Mirch. 515 
Hemateinesis, .Mircb. 362 
Hemoconcentration in shock, -^farrt, 
425 

Hemolvtic aitemias, congenital, Jan, 
219 ■ 

Hemoptvas, Pilirch, 419 
Hemorrhage, aenre, into peritoneal 
cavitA', -Hay, 7S2 
cerebral, .Har.-h, 325 
esophageaL March, 332 
EastrO'mtesdnal, Mireb, 332, 362 
in peptic nicer, .Hat’, 65S. 674 
inrraparmm, .Mirer, 503 
obstetric emergencies associated 
with .Harar, 493 
posmarrnm. .Mireb, 504 
pnlmonarv. Mireb, 41S 
Hemorrhoids, omce treatment, 
.Miy, S31 

Heparin in pnlmonarv thrombosis, 
.Mireb, 41S 
Hepatitis. -Hay, S42 
Herpes simplex. Jit:., 1S3 
zoster, Jan. 1S5 

High altimdes. emergencies dee to. 
Mireb, 523 

Hippsric acid test, -Hay, 932 
Ksmmiae injections in hives, 
.Harch, 43S. 439 
Hives. Jan, 145; Mireb, 437 
Hodgkin's disease, clinical and path- 
ological competence at Cook 
County Hospital, Jan, 2S3 
cmaneous lesions. Jan, 4. 9 
Hormones in pathogenesis of pep- 
tic nicer. -Hay, 653 
Hvdrocvanic add poisoniim. Mireb 
515 ■ “ ' 

Hyperesthesia of stomach and 
borvels, -Hay, 5S5 

Hj-perkeiarosis, follicular, vitaidn 
A in Jan, 52 
vitamin C in. Jam, 59 
Hyperpyresia in syphilis, Jan, 74 
Htpoglycenria, peptic nlcei and 
-Hay, 691 

Icrsrs. See JiurMice. 

Heins, rermiaia], .Hav, 775 

-Harah, 595; 
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Ileus, paralytic. May, 781 
rmpedgo, Bockhart’s, /an., 87 
bullosa, Jan., 86 
circinaa, Jan., 85, 86 
contagiosa, Jan., 84, 168 
treatment, Jan., 86 
Indigestion, intesrinaJ, May, 80S 
Industrial dermadds, Jan., 21 
Infants, digestive disorders, May, 

emergencies of, March, 445 
respiratory tract diseases in, Jan., 
237 

skin diseases in, Jan., 163 
Infarct, mesenteric, March, 373 
myocardial, March, 320 
Injection treatment of hemorrhoids. 
May, 836 

Inoculation tuberculosis, Jan., 77, 78 
Insulin in diabetic acidosis, March, 
385 

Intestinal auto-intoxication. May, 791 
fermentative dyspepsia. May, 800 
indigestion. May, 731, 805 
intoxication ndth dehydration in 
children, March, 454 
obstruction, March, 366; May, 
779 

spasm. May, 884 

tuberculosis, March, 596; May, 819 
Intracranial aneurj'sm, March, 329 
Intrapartum hemorrhage, March, 503 
Intussusception, March, 367 
Involutional melancholia, March, 409 
Irritable colon, Jan., 227; May, SOS 


Jaundice and liver dysfunction. 
May, 841 

hemoljric, congenital, Jan., 220 
Jejunal feeding in hemorrhagic pep- 
tic ulcer, Afay, 664 
Joints, tuberculosis, March, 60S 


Keloid, radium treatment, Jan., 136 
Keratitis, May, 957 
Keratoconjunctivitis, phlyctenular, 
tuberculin in, March, S93 
Keratosis pilaris, vitamin A in, Jan., 
51 

senile, radium treatment, Jan., 135 


Ketosis, March, 375 
Kidney, emergencies, March, 343 
tuberculosis, March, 603 
K-strophanthin, May, 940 


Laboratorv aids in gastro-intesrinal 
disorders. May, 895 
Lanatoside, May, 93S 
Larjmgitis, acute, in infants and chil- 
dren, Jan., 245 
catarrhal, Jan., 248 
subglottic, March, 449 
tuberculous, March, 569, 599 
Lanmgotracheobronchitis, acute, 
Jan., 246; March, 449 
Leukemia cutis, Jan., 3, 6 
Leukoplakia, radiotherapy, Jan., 135 
Leukorrhea, Jan., 202, 208 
I Levulose tolerance test. May, 903 
Lichen scrofulosomm, Jan., 79 
spinulosus, vitamin A in, Jan., S2 
urticatus, Jan., 163 
Lightning, injuries by, March, 522 
Lip, impetigo, Jan., 85 
perleche, Jan., 172 
Lipiodol, subarachnoid injection, 
deleterious effects, Jan., 255 
Lithiasis following sulfonamides, 
anuria due to, March, 352 
recumbent, anuria due to, March, 
351 

Liver, carcinoma, primary. May, 855 
diseases, laboratorj' aids. May, 899 
dysfunction, common clinical 
varieties. May, 841 
extract in skin diseases, Jan., 57 
functions, laboratoi^’ study, May, 
900 

Lobar pneumonia. See Pnewnonia. 

Lotio sulfurata, Jan., 41 

Lungs, congestion, acute, March, 422 
edema, acute, March, 422 
hemorrhage from, March, 419 

Lupus eij’thematosus, Jan, 29 
m'cotim'c acid in, Jan., S6 
vulgaris, Jan., 75 

Ljmph glands, tuberculosis, March, 

566, 607 

Lymphoblastoma cutis, Jan^ 1 

Lymphogranulomatosis cutis, Jan., 4, 

10, II 



CUMITLATIVE rOTEX 


991 


MiGMJ'n. n pepac xdcer. 6J-? 1 Nosebleed, /ar, 2-ri_; i.l:^cb. -r^ 
l.fadc^epis^ pcvdioss, ’.ferer, ( Xnait^ eneim m hemoniugic 
^ i pepnc Tucer. .‘liy, 661 

O^TSTSic emeigendes associated 
■K-nn hemonbage. .Ifcrcr. 493 
05ce procedures, synecologic, /cn— 
195 

Ointmeaxs. vehicles of. Jan,. ICS 
OaydiomyctKis, Jen,, 160 
OphthalmolosV. recent advances, 
.Ifry, 955 

-ritanen A in. 965 
Onabain, 940 
Owsen tberapy in as thm a, .ilarcfc, 
433 


403 

Melandiolis, involntional, Msrch, 5 
409 ! 

Mdena in infants and duldren. -’.fay, j 

735 _ I 

Meninves, toberctdoss. .’.farce, 5SS, i 
603 “ _ ! 

Menopansal nicer syndrome, .’>fay. 

690 

Merccrv in impetigo contagiosa, 
Jan. 170 

.Meiydsm, -Ifay, SSI 
Mesentenc infarex, .Ifarct, 373 
mrombosis and embolism, .’.farce, 
334: -’.fay, 7S1 

-Metranol shock therapy in psy- 
choses. ’.farce, 4CS 
Medengracht diet in hemorrhagic 
pepnc desr. -’.fay, 651 
■Miliary tnbercnlosHs, -’.farct, 36S. 
602, 627 

in infants, .’.farce, 552 
.Moniliasis, Jan_ 160. 167 
Moniliatin. Ja-_ 151 
Mccin in peptic nicer, .’.fay. 653 
-Mccocs coliris. .’.fay, S05 
pardies. Jan_ 6S 
•Mycosis fnngo-des. Jae., 3. 7 
-Myconc vaginiris. Jem, 203, 207, 205 
-Myocardial infarction, .'.farct, 320 

X.UL polish cermadds, Jan,, 16 
Xalls, ringvrorm. Jan, 160 
Xasal allergy, .’.farce, 434 
drops, sdmimstiadon ro children, 
Jan- 239-241 

Xervons vomidns, .’.fay, SS2 
system, central, depressants, poi- 
soning by, .’.farce, 455 
irritants, poisoning bv, .'.farct, 
455 

Xecroses, gastro-mresdnaL .’.faj-, 577 
Xenrodc evcoriadons, Jan- 119 
Xevns vascnlosns. radhim treatment, 

J~~ 

Xicorinic add in skin Jan_ 

55 

Xikolskt- sign, /an_ 35 
Xitroren bodies i.n blood '.far 


Pjux. abcominaL in infants and chil- 
dren. -’.fay, 734 

intractable, snbarachnoid alcohol 
injecdons for, Jan- 264 
Pancreas, disease, diarrhea, dee to, 
.’•fay, 730 

e nzym es, study of. Miy, 599 
Pancreadds. acute, .’.fay, 7S3 
I Paresthesia of stomach and botvels. 
.Ifay, 555 

Paiorysmal tachycardia, .Ifarct. 321 
Patch rest in iadcstiial cennadtis, 
Jan_ 23 

Pellagra, aicodnic add in, Jan- 56 
Pemphigoid. Jan_ 55 
Pemphigns neonatorma, Jan- 55 
vulgaris, vitamin D in. Jam, 63 
Pepdc ulcer, -’.fay, 645 

choice of treatmeat, -’.fay, 659 
consritudonal mathesis. -’.fay, 654 
Ctstroscopy in, .’.fay, 705, 705 
hemorrhage in, .’.fay, 655, 674 
management, .’.fay, ^5 
nenrohormonal xeladondiits, 
-May, ®5 - 

padiogeness, endocrine factors, 
-’.fay, 653 

perforated, .’.farct, 363; .Mav. 
674, 776 

preoperadve and JXKtoperadve 
i physiologic balance in, .’,fav. 

1 677 

. surgical indicadons, -’.fav. 659 

i o -May, 657 ■ ■ 

! FenstaltJc enrest. -May, 554 


! 
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Peritoneal cant)-, acute hemorrhat^e 
into, May, 782 ° 

Peritoneum, tuberculosis, March, 611 
Perleche, Jan^ 171 
Phenolphthalein, sldn eruption due 
to, Jan^ 143 

Phrenic nerve crushing in tubercu- 
losis, March, 552 

Physical agents, emergencies arising 
from, March, 510 
allergy, March, 439 
Pituita^ factor in pathogenesis of 
peptic ulcer. May, 686 
Pityriasis rosea, Jan^ 182 
rubra pilaris, vitamin A in, Jan., 
52 

Placenta praevia, March, 500 
premature separation, March, 497 
Plantar warts, Jan., 191, 194 
radium treatment, Jan., 335 
Plasma administration in bums, 
March, 510, 513 

Pleura, tuberculosis, March, 609 
Pleurisy with effusion in tubercu- 
losis, March, 559 
Pneumonia, aspiration, Jan., 253 
lobar, in infants and children, Jan., 
250 

rheumatic, Jan., 255 
tuberculous, March, 561 
Pneumoperitoneum, artificial, in 
tuberculosis, March, 555 
Pneumothorax, artificial, in tubercu- 
losis, March, 549 
spontaneous, March, 423 
in tuberculosis, March, 560 
Poisonings, acute, management, 
March, 439 

Poh'omyeh'ris, bulbar, March, 453 
Pol)-neuritis, arsenical, p)'ridoxine in, 
Jan., 57 

Pol_vsensitiritj% dermatids due to, 
Jan., 14, 19 

Postoperative uremic s}'mptoms, 
March, 555 

Postpartum hemorrhage, March, 504 
Potassium iodide in bronchial 
asthma, March, 430 
Primrose dermatitis, Jan~, 18 
Proctosigmoidoscopy, May, 762 _ 
Progesterone in threatened abortion, 
March, 496 


Pruritus am", Jan., 117 
essential, Jan., 109, 110, 117 
of scalp, Jan., IIP 
secondary, Jan., 120 
treatment, Jan., 109 
vulrae, Jan., 118 
Psoriasis, Jan., 187 
vitamin D in, Jan., 62 
Ps)'choses, management, in general 
practice, March, 401 
mam'c-depressive, March, 408 
metrazol shock therapy, March, 
408 

Psychosomatic manifestations of gas- 
tro-intestinal disorder. May, 877 
Pulmonaiy. See also Limgs. 
thrombosis and embolism, March, 
550, 415 

Purpura, Jan., 146 
allergic, Marc!:, 440 
Posey’s calamine lotion, Jan., 116 
P)-]oric obstruction, March, 370 
PyioTospasm, May, 885 
P)’Ogenic infections of sltin, Jan., 83 
P)’ridoxine in skin diseases, Jan., 57 

Qxmnst in lupus er)'thematosus, 
Jan., 42 

Raduum treatment of skin diseases. 
Jan., 125, 152 

sltin damage from, Jan., 137 
Radon in skin diseases, Jan., 137 
Raynaud’s disease, Marcia, 559 
Reading problems. May, 961 
Recrocolonic disease, diagnostic pit- 
falls, May, 755 
Rectum, tumors. May, 763 
Regurgitation, May, 881 
Renal. See also Kidney. 
colic, March, 347 

Respiration, artificial, Schaefer meth- 
) od, March, 520 . 

' Respirator)' diseases, emergencies m, 
March, 4I5 

failure in children, March, 451 
Retention of urine, acute, March, 

343 

Retina, deuchment. May, 958 
Rheumatic pneumonia, Jan., 255 
Rhinitis, allergic, March, 434 
Riboflavin in skin diseases, Jan., » 
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Rinsw orm, eczematoxd, 107 
of hands and feet, /jn- 151 
of nails, /atJ- 160 
of scalp, Jan- 161 
treatment and prophylaxis, f.Tn^ 

157 

Roentgen aspects of tubercnlosis, 
March. 557, 615 
in infants, March, 5S0 
in juveniles, March, 58S 
hums, vitamin D in. Jan., 63 
diagnosis of cardiac aneurysm, 
'.May, 9Z5, 
of gastritis. May, 715 
of intestinal mberculoas. May. 
S26 

treatment of sldn diseases, Jan., 123 
skin damage from, Jan., 137 
Roseola, Jan- 66. 178 
Rumination. May, SSI 
Rnmpel-Leeds test for capillary 
fragility', Jan- 59 
Rupt^ 'of aorta, March, 331 
of uterus, March. 503 

S-ttPiKcms, acute, .May, 782 
Sanders oscillating bed, March, 337 
Scalp, pruritus, Jan- 119 
ringworm, Jan., 161 
Scars, ht-pertrophic, radium treat- 
ment, Jan., 136 

Schaefer method of artifidal respira- 
tion, March, 520 
Schiller test, Jan., 213 
Scleroderma, vitamin D in, Jan., 
63 

Scrofuloderma, Jan- 76 
Seborrheic dermatitis, Jan., ISO 
wa^ Jan., 191, 193 
Sedatives in psychoses, March, 407 
in alcoholism, March, 411 
Serum reactions, March, 440 
sickness, March, 444 
Sex hormones in pathogenesis of 
peptic ulcer, .Ifay, 689 
Shock, March, 424 
heart in, March, 316 
in fractures, March, 479 
management, March, 425 
specific gravity test, March, 425 
Shsvartzman phenomenon, Jan- 36 
Sickle cell anemia, Jan- 224 


Sigmoidoscopy, May, 765 
Silver nitrate in hemorrhagic peptic 
ulcer, jlf jy, 667 

in imperigo contagiosa, Jan- 171 
Sinuses, intracranial, thrombosis of, 
March, 350 

Sldn diseases, ery-thema group, eriol- 
ogv, Jan- 139 

in infants and children, Jan., 163 
miscellaneous, Jan- 175 
radium treatment, Jan., 123. 132 
roentgen treatment, Jan- 123 
svmposium on. Jan., 1 
vitamin and, dfay, 9S1 
vitamins in, Jan., 47 
fungous infections, Jan., 151 
lenkemic lesions, Jan., 3 
pvogenic infections, Jan., 83 
radiotherapy damage, Jan- 137 
svphilitic lesions, Jan., 65 
tests in gastro-iniestmal allergy. 
May, 7-i6 

tubercnlosis, Jan- 74 
Sodimn bicarbonate in acidosis, 
March, 379 

Spastic colon, Jan., 227; May, 805 
Specific gravin’ test for shock, 
March, 425 

Splints, emergency, in fractures, 
March, 471-476 
Status asthmaticus, March, 432 
Stomach, dilatation, acute, March, 
364 

diseases, gastroscopy in, -May, 701 
hemorrhage from, March, 332, 362 
I psychosomatic disorders, .May, 877 
resection, subtotal, for peptic 
ulcer, -May, 673 
secretory status. May, 895 
ulcer. See Peptic nicer. 

Strabismus, dfay, 959 
Suffocation. March, 523 
Suffanilamide in erysipelas, Jan., 91 
in lupus erythematosus, Jan, 44 
Snifathiazole in carbuncle, Jan- 96 
in furuncle, Jan, 94 
in impedgo contagiosa, Jan, 17 a 
Sulfonamides in coiponnd fraemre 
March, 491 

skm eruption dne to, Jan, 145 
urinary lithiasis following, March 

2 M 3 
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Peritoneal cavin’-, acute hemorrhage 
into, May, 782 

Peritoneum, tuberculosis, March, 611 
Perl^he, 111 
Phenolphthalein, skin eruption due 
to, /flu, 143 

Phrenic nerve crushing in tubercu- 
losis, March, 552 

Physical agents, emergencies arising 
from, March, SlO^ 
allergj% March, 439 
Pituitary factor in pathogenesis of 
pepric ulcer. May, 686 
Pityriasis rosea, Jan^ 182 
rubra pilaris, vitamin A in, ]an^ 
52 

Placenta praevia, March, 500 
premature separation, March, 497 
Plantar tvarts, Jot:^ 191, 194 
radium treatment, Jan^ 135 
Plasma administradon in bums, 
March, 510, 513 

Pleura, tuberculosis, March, 609 
Pleurisy rvich eSasioa in tubercu- 
losis, March, 559 
Pneumonia, aspiration, fan^ 253 
lobar, in infants and children, 

250 

rheamadc, Jan^ 253 
tuberculous, March, 561 
Pneumoperitoneum, artificial, in 
tuberculosis, March, 553 
Pneumothorax, artificial, in tubercu- 
losis, March, 5^9 
spontaneous, March, 423 
in tuberculosis, March, 560 
Poisonings, acute, management, 
March, 459 

Poh'omyeliris, bulbar, March, 453 
Polyneuritis, arsenical, pyridoxine in, 
Jan^ 57 

Polvsensirivity, dermatitis due to, 
]an^ 14, 19 

Postoperative uremic symptoms, 
March, 355 

Postpartum hemorrhage, March, 504 
Potassium iodide in bronchial 
asthma, March, 430 
Primrose dermatitis, }an^ 18 
Proctosigmoidoscopy, May, 162 
Progesterone in threatened abortion, 
March, 496 ] 


Pruritus ani, }an^ 117 
essential, Jan^ 109, 110, 117 
of scalp, Jan^ 119 
secondary, Jan^ 120 
treatment, /an, 109 
vulvae, Jan^ 118 
Psoriasis, ]an^ 187 
vitamin D in, Jan^ 62 
P^’choses, management, in general 
practice, March, 401 
manic-depressive, March, 408 
metrazol shock therapy, March, 
408 

I Psyebosomade manifestations of gas- 
tro-intestinal disorder. May, 877 
Pulmonary. See also Lmgs. 
thrombosis and embolism, March, 
330, 415 

Purpura, Jan^ 146 
allergic, March, 440 
Pusey’s calamine lotion, Jan,, II6 
Pyloric obstruction, March, 370 
P)dorospasm, May, 883 
Pyogenic infections of sta'n, Jan,, 83 
P)Tidoxine in skin diseases, Jan,, 57 

Qnistsr in lupus eiythematosus, 
Jan,, 42 

Radiu.m treatment of skin diseases. 
Jan,, 123, 132 

skin damage from, Jan,, 137 
Radon in skin diseases, Jan,, 137 
Ra}'naud’s disease, March, 339 
Reading problems. May, 961 
Rectocolomc disease, diagnostic pit- 
falls, May, 155 
Rectum, tumors. May, 763 
Regurgitation, May, 881 
Renal. See also Kidney, 
cohe, March, 347 

Respiration, artificial, Schaefer meth- 
od, March, 520 

Respiratorv diseases, emergencies in, 
March, 415 

failure in children, March, 451 
Retention of urine, acute, March, 

343 

Retina, detachment. May, 958 
Rheumatic pneumonia, Jan,, 253 
Rhinitis, allergic, diarch, 434 
Riboflavin in skin disease^, Jan,, 5j 
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Varicose eczema with eczematids, 
Jst:^ 105 

Varicosities, M::rcb, 341 

Varnish remover dermariris, /ct-, 25 


Vascular emergencies, Marcb, 325 
Venous thrombosis, peripheral. 
M::Tcb, 341 

Verruca acuminata, /an, 191 
vulgaris, Jen- 190 
Mosterol, /an, 60 
Msion, vitamin -A. in, May, 955 
Mtamin A, clinical consideratioas. 
May, 955 

\ltamin K therapeutic tKt, jlfav, 903 
tfaerapv in liver dvsfunction, 
-Ifat^ S49 


Vitamins, defidendes, primatv and 
secoadarv, /an, 49 


\ncamins in dermatology, /an_ 47 
in ophthalmology, Alay, 959, 955 
in psj-choses, March, 407 
Volvulus, March. 366 
Vomiting in infants and childten. 
May, 725 
nervous, .^lay, SSI 
Vulva, pruritus, Jan., IIS 

\Va 21 S, /an, 190 
flat, Jan., 191. 194 - 
plantar, /an, 191, 194 
radhim treatment, /an, 135 
seborrhde. Jan., 191, 193 

Teastt infection of h'p, /an, 172 
of vagina, /an, 203, 207, 209 



994 


CUMTJLATn'E TKDEX 


Sulfur in impetigo contagiosa, Jan^ 

Suprarenal. See Adrenal. 

Syncope in children, March, 449 
Sj'philids, /an, 66 
S}'philis, cutaneous, /an, 6? 
treatment, /an, 71 


paro.Y)’smal, March, 


Tachycardia, 

321 

Thiamine in alcoholism, March, 412 
in skin diseases, /an, 54 
Thoracoplast)' in tuberculosis, 
March, 5SS 
Thromboangiitis obliterans, March, 
338 

Thrombophlebitis, peripheral, March, 
341 

Thrombosis, cerebral, March, 327 
mesenteric, March, 334; May, 781 
of intracranial sinuses, March, 330 
pulmonary, March, 330, 415 
Thrush, /an, 160 
Tinea, Jan., IS I 
cruris, Jan., 159 
marginatum, /an, 159 
tonsurans, /an, 161 
Tormina intestinorum nervosa. May, 
884 

Toxic dermatoses, /an, 139 
Tracheobronchial tuberculosis, 
March, ^ S64, 600 

Transfusion, blood, in peptic ulcer. 
May, 6<W 

test in hemorrhagic peptic ulcer. 
May, 675 

Transportation in fractures, March, 
477 

Trauma of abdomen. May, 783 
of eyes, May, 953 
of heart, March, 317 
Trichomonas vaginitis, 

205, 208 

Trichophjtin, Jan., 151 
Tubercuh'ds, /an, 79, 147 
Tuberculin test, March, 538, 580 
Tuberculosis, anorectal, March, S98 
cutaneous, /an, 74 
• cutis verrucosa, /an, 77 
extrapulmonaiy, March, 595 
gastro-intesrini, March, 570, 596; 
May, 819 


/an, 203, 


Tuberculosis, genito-nrinar%% J/arr/.'. 
570, 604 

infantile, March, 576 
inoculation, /an, 77, 78 
intestinal, jl/arch, 596; May, 819 
juvenile, March, 585 
miliar}', March, 568, 602, 627 
in infants, March, 582 
of adrenal gland, March, 60S 
of bones and joints, March, 605 
of ear, nose and throat, March, 
601 

of kidney, March, 603 
of larynx, March, 569, 599 
of lymph glands, March, 566, 607 
of meninges, March, 56S, 608 
of peritoneum, March, 611 
of pleura, March, 609 
pulmonary, complications, man- 
agement, March, 559 
diagnosis, March, 527 
in children, March, 575 
miniature film roentgen surveys, 
March, 654 

roentgen aspects, March, 615 
treatment, March, 541 
in children, March, 575 
sy'mposium on, March, 527 
tracheobronchial, March, 564, 600 
Tuberculous pneumonia, March, 561 
Tumors of rectum. May, 768 


Ultraviolet light in erysipelas, Jan., 
91 

in impetigo contagiosa, Jan., 182 
Uremic sj'mptoms, postoperative, 
March, 355 
Urinary lithiasis following sulfon- 
arm'des, March, 352 
Urine, retention, acute, March, 343 
Urotrastronc in peptic ulcer. May, 
653 

Urticaria, Jan., 145; March, 437 
papular, of childhood, Jan., 163 
Uterus, rupture, March, 503 

VAcayja, discharges, ctiologic diag- 
nosis, Jan., 202 

Vaginitis, gonorrheal, Jan., 203 
mycotic, Jan., 203, 207, 200 
trichomonas, Jan., 203, 205, 208 
Van den Bergh reaction, d/ay, 901 
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Vsiicoss eczema eczcmarids, 

Jar^ 105 

Varicosities, M^cb, 341 
Varnish remover dennariris, /an, 25 
Vascular emergencies, Mjrcb. 325 
Venous riirombosis, peripheraL 
Msrcb, 341 

Verruca acuminata, /an, 191 
Tulsaris, /an, 190 
\'iosterol, /an, 60 
Msion, vitamin A in, -Ifav, 955 
Mcamin A, clinical considerations. 


May, 955 

Mtamin K therapeutic test. .Ifay, 903 
therapv in liver dvsftmction, 
Mjy, S49 

\~i raTnin s, deficiencies, p rimar y- and 
secondary, /an, 49 


\'itamins in dermatology, /an, 47 
in ophthalmology-, .ifay, 959, 955 
in psychoses, .Ifaraii, 407 
Volvulus, Mjrcb. 365 
Vomiting in infants and children. 
-Ifay, 725 
nervous, .Ifay, SS2 
Vulva, pruritus, /ati, IIS 

WAftis, /an, 190 
fiat, /an, 191. 194 
plantar, /an, 191, 194 
radium treatment, /an, 135 
seborrheic, /an, 191, 195 

Yeast infection of h'p, /an, 172 
of vagina, /an, 203, 207, 209 



